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Motor Vehicle Safety Research Advisory Committee

Crashworthiness Subcommittee
Event Data Recorder Working Group
Meeting #3

Final Minutes
Wednesday, June 9, 1999
9:00 AM - 4:00 PM
NHTSA Headquarters
Washington, DC

The Event Data Recorder (EDR) Working Group consists of a panel of government and industry
officials appointed by the Motor Vehicle Safety Research Advisory Committee’s (MVSRAC)
Crashworthiness Subcommittee. The third meeting of the EDR Working Group members and
invited guests was held at the National Highway Traffic Safety Administration’s (NHTSA)
headquarters in Washington, DC. The purpose of the meeting was to: 1) continue to work on
the working group’s objectives, 2) review working group member’s inputs for data elements,

3) continue discussion of privacy and legal issues related to EDRs, and 4) continue to expand the
working group’s knowledge through several presentations. The meeting was co-chaired by John
Hinch and Dave Bauch. The agenda for the meeting is included as Attachment 1.

1.0 Welcome, Introduction, Meeting Objectives, and Approval of Previous Meeting
Minutes

The meeting was called to order by John Hinch, who welcomed everyone to the meeting. Dave
Bauch was recognized as the meeting co-chair. Dr. Joseph Kanianthra, Chairman of the
Crashworthiness Subcommittee of the MVSRAC, welcomed the members and guests of the
working group and gave some details on the operation of a working group within the MVSRAC.
Dr. Kanmianthra told the group that he was very excited with the progress of the group, and that
the EDR group was one of the most active working groups within MVSRAC.

The minutes from the February 17, 1999, meeting were approved by the working group. General
Motors submitted a new position paper on data ownership. This replaced attachment 7 in the
draft minutes. Additionally there were several minor typographical corrections reflected in the
final minutes. The approved minutes and attachments for the February meeting were placed in the
DMS in early July, 1999. You can review this information using the DMS, as follows:

=*Internet address: http://dms dot.gov/

=¥click on “Search” about 2 way down the page
=¥click on “Docket Search Form”

=¥fill in the docket ID with “52 18"

=¥*select “NHTSA” for the agency

=¥select “1999" for the CY

=¥press search.
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2.0 Objectives

John Hinch led a discussion on the objectives of the WG. First he reviewed all the objectives and
solicited input from the WG for changes or new objectives. The following is the current list of
objectives for the WG

. What is the status of EDR technology?

- What data should be selected for recording?

. How should the data be collected & stored?

. How should the data be retrieved?

. Who should be responsible for keeping the permanent record?
. Who owns the data?

. Who are the customers for EDR data?

. Demonstration of EDR technology.

o0 3 AN W AW N —

After the review, there were several detailed discussions, as follows:

Item 1 - EDR Status

7 John Mackey will contact VDO about Europe operations.

7 EDR status should include a census of all manufacturers. John Hinch agreed to talk to the two
major Associations to see if they could assist the MVSRAC in this effort.

« May want to include the suppliers in this census.

Item 2 - Data
No discussion

Item 3 - Storage

«/ Manufacturers do not use a common format for storing data

7 There is a possibility that in the long term, manufacturers could develop a common format, but
regulatory activity may be required.

7 May want to look at the EPA and/or CARB requirements to see if there are any guidelines for
standardization of data storage format.

7 There was a request to see if we could get a presentation from EPA on OBD2 technology.
John Hinch will check into this request.

7 There was a question to the group for consideration on what should trigger an EDR.
Currently, OEM systems use trigger logic associated with the air bag deployment system.

Item 4 - Retrieval

« There was a request that we try to get Vetronix to come to a meeting in the future to discuss
data retrieval.

7 There was a comment associated with the need for retrieval in the future when EDR data could
be transmitted from the vehicle to a central file.

«/ Additional comment was made that this is already being done in some commercial non-OEM
installations.

Item 5 - Permanent Record
No discussion

Minutes for the June 9, 1999 meeting. Page 2 of 5



Item 8 - Demonstrations

7 John Mackey submitted a description of an aftermarket system in response to Item 8. A copy
1s included in Attachment 2.

It was decided to have breakout sessions at the next meeting to concentrate on Items 2,6, & 7
This ended the discussion of the objectives.

3.0 Discussion of EDR Data Elements

John Hinch led a discussion on selection of data elements for inclusion in an EDR system

Joe Marsh made a presentation on a selection procedure he had developed which would help the
WG analyze the various inputs on the data. Kathy Gravino agreed to help with this effort. A
copy of Joe’s proposal is found in Attachment 3, along with additional inputs from Tom

Kowalick on setting priorities.

Dave Bauch made a presentation on Ford systems. He discussed the police fleet EDR study and
the current OEM system Ford is installing on some of their models.

Several new Data Forms were submitted for consideration. They are found in Attachment 4
LUNCH BREAK
40  Presentations

Art Carter, NHTSA, made a presentation on the Agency’s activities associated with Automatic
Collision Notification. A copy of Art’s presentation is found in Attachment 5.

Joe Marsh made a presentation on recent activities he had learned about through an ISO meeting.
A copy of the presentation is found in Attachment 6.

Vern Roberts discussed the recent NTSB symposium on Recorders. A copy of the pre-event
proceedings was handed out to each member of the WG.

John Hinch and Joe Marsh passed out a set of Press clips related to EDRs. A set is found in
Attachment 7.

5.0 Discussion of Privacy | ssues:

Sharon Vaughn, NHTSA, led a discussion on data privacy and related legal issues. The
discussion started with a review of NHTSA’s position on data ownership and a presentation on
data ownership by VW. The VW paper is found in Attachment 8.

There were some discussions related to insurance company access to EDR data. John Mackey
and Sharon Vaughn agreed to put together a paper on this subject.

There was a comment that ITS had a position on privacy issues. I have contacted ITS and asked
for its policy in this area. 1 will share this with the WG at the October meeting.
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There was a request for a copy of NHTSA Crash Investigation release form. I discussed this with
the Special Crash Investigation (SCI) staff’ and found that they obtain verbal permission to inspect
the vehicle and take measurements. They obtain written permission to obtain medical records. A
copy of the medical release is found in Attachment 9.

6.0  Working Group Activities

6.1 Member list and Attendee list: It was learned that two members have left the working
group - Ray Peck from the California State Government and Ken Opiela from the
Transportation Research Board, National Research Council. A copy of the current WG
member list and June meeting attendee list is found in Attachment 10.

6.2 Meeting Co-Chair for next meeting: Sharon Vaughn
6.3 Next Meeting: October 6, 1999, Washington, DC

6.4  The following topics were presented for discussion at the next meeting:
a. Three Breakout sessions:
1. What data should be selected for recording?
2. Who owns the data?
3. Who are the customers for EDR data?
b. Discussion of Insurance company legal issues
c. Potential Presentations for Next Meeting
1. Ford Racing
2. VDO
3. Sophia Rayner EDR system
4. Vetronix

6.5  Work assignments/action items

6.5.1 Data Elements
Joe Marsh, Ford and Kathy Gravino, DaimlerChrysler agreed to develop a new data form
based on discussions at the June Meeting. They will provide the form in electronic format
to NHTSA who will circulate it to the working group members. The Members agreed to
fill out the new form prior to the October meeting.

6.5.2  Ownership/Privacy
Sharon Vaughn, NHTSA and John Mackey, Loss agreed to put together a white paper on
the role that insurance companies play in the legal issues associated to data ownership.
They will present this paper at the October meeting.

6.53 The WG agreed to hold three breakout sessions at the October meeting. These will work
on Objectives 2, 6, & 7. Each member will need to select which area they are interested in
participating. Each member and guest should decide which area they want to work on
prior to the meeting so we do not loose meeting time trying to divide in these groups.
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6.6 New Business

6.6.1 John Hinch indicated he would be participating in a TRB A2A04 summer workshop. One
of the activities for the workshop will be EDRs. John asked for input from the WG for presenting
to the A2A04 members, which tend to be state, local and federal highway transportation officials.

6.6.2 Doug Gurin indicated that his office would be holding some workshops on research.
Although the strategic planning workshops to establish research priorities for technology
applications on behalf of traffic safety programs has not yet been scheduled, interested parties
should contact Doug at 202 366 5594 for information.

6.6.3 John Hinch passed out a Federal Register notice which detailed recent NHTSA action
denying a petition requesting the agency to require EDR technology on new motor vehicles. A
copy is found in Attachment 9.

Attachments
1 Agenda
2 Loss Management Services, Inc. write up for Objective #8
3 Data Structure inputs:
Revised data element structure proposed by Ford
Classification methodology proposed by Tom Kowalick, John Carney, Jeya
Padmanaban, and Greg Shaw
4 Data Forms
John Carney,
DaimlerChrysler
FHWA
Loss Management Services, Inc.
Transport Canada, Collision Avoidance
Transport Canada, Collision Investigation
Transport Canada, Ergonomics
ACN Presentation
Japan Drive Recorder Committee presentation
Press clips and news stories on EDR
VW “White Paper” on privacy
Misc.

O 00~ O

NHTSA crash investigation medical release form
Federal Register Notice
10 Attendance list and Updated Working Group Member list
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AGENDA

Event Data Recorder Meeting #3
9:00 am - 4:00 p.m. Wednesday, June 9, 1999
@ Room 620004 NASSIF Building; 400 7* Street S W.;  Washington DC 20590

Working Group Objective
Facilitate the collection & utilization of collision avoidance and crashworthiness data from on-board EDRs.

M eeting Objective
Third meeting objectives: 1) Working Group Objective; 2) Review WG members' input for data elements; 3)

Review of WG’s privacy issue white papers; 4) Other systems & data

9:00 Welcome and Introductions (John Hinch)
Hello from Joe Kanianthra

9:15 Review and Approval of February 17, 1999,
Meeting Minutes (John Hinch)
-GM Change

9:30  Working Group Objectives (John Hinch)
Review of last meeting outcomes
Sign-up for work on Objectives

'o: 15 Bresk

10:30 Discussion of EDR Data Elements (John
Hinch)
-Review of Individual WG member Inputs
-Refinement of “Top Ten” ligt
-Summation of Results

11:30 Use of Data for Advanced Design (Dave
Bauch)

12:00 Lunch

1:.00 Automatic Collision Notification (ACN)
Presentation (Art Carter)

1:45 Discussion on Privacy Issues (Sharon
Vaughn)
-Presentation of additional White Papers (10
min each max)
-Summation of Major Ideas (WG)

2:40 Break

2:50 Smal Manufacturer Concerns (ideas for next
meeting)

3:00 Discussion of MVSRAC Meeting & EDR
WG Presentation (John Hinch)

3:15 Review of NTSB Symposium on Recorders
(Vem Roberts)
News articles

3:30 Committee Work

-New Business
-NCHRP Summer Meeting Activities
related to EDR (John Hinch)

-Next Meeting
-Objectives
-Presentations
-Date
-Co-Chair for next meeting
-Breakout sessions

Working Group Material

For Review
Books on EDRs

For Handout
NTSB Draft Proceeding of Symposium




June 9, 1999

NHTSA EDR Working Group, Washington, D.C.

Loss Management Services, Inc.
John J. Mackey & Tony Reynolds (VDO North America)

WORK ASSIGNMENTS FOR OBJECTIVES 1, 2,3,4,7 & *8
(a collective response)

* # 8 Mobile Accident Camera (MAC)box “proof of concept”
demonstration



Digital Eye- Witness Systems
Loss Management Services, Inc., 36 Surf Road, Lindenhurst, NY 11757

HIGHWAY MOBILE ACCIDENT CAMERA

According to the National Center for Health Statistics, “National Health Survey”, in 1996
there were 35 million motor vehicle accidents with an associated total economic loss of
S120.8b. Approximately 60% of the $120.8b was spent on claims payment and an
additional 12% in legal fees. What is not known is how much of this amount was spent
setiling or defending fraudulent and frivolous claims. However, Loss Management
Services. Inc. (LMS) does have a way to control these costs. LMS has developed systems
to control claims pay out and litigation costs while deterring fraudulent and frivolous
claims. along with providing for a real crash data bank for regulatory agencies.

LMS has developed the MAC (Mobile Accident Camera) Box system which will record
the events leading up to an accident, capture accident data and record the aftermath. The
MACbox will provide a “driver’s eye view” of the entire incident from beginning to end.
The only difference is that the MACbox will disclose without bias, the event as it
occurred. The system is an application of existing commercial technology answering the
most common and most vexing mystery: Whose fault was it? And, what happened?

By working closely with our client companies, the insurance industry and our technology
partners we will also establish a rich repository of information that will be used to help
mediate claims. assign responsibility, advance vehicle safety and reduce the total
economic loss that results from motor vehicle accidents.

The MACbox acts as a ‘Digital Eye-Witness’ to the occurrence of a crash and removes
any doubt as to which driver is at fault. This information will allow the insurers to
immediately evaluate their exposure and decide whether settlement of the claim 1s in
order. The impact of clearly establishing fault via video recording of the accident will
drive the insurance companies to participate in this program. As there recently exists a
type of basic Event Data Recorder (EDR) box within the GM higher valued end vehicles,
the MACbox system affords much more data useful in determining and accurately
assessing liability along with frivolous and fraudulent type insurance claims.

what is needed within the EDR environment.

The MAC Box system will be capable of providing benefit to the entire 200 million plus
vehicles on the U.S. roads today. Unfortunately, like seat belts and anti-lock brakes, this
system will take time to gain acceptance. Part of the problem is that the world does not
change quickly and the insurance industry needs to accumulate actuarial data before they
can offer financial incentives to change. Based on our research, the initial market will be
the “Self- Insured Retention” (SIR) type risks and high end valued private passenger
vehicles. Among state and local governments. private fleets and the high valued end
vehicles. it represents a market of close to 100 million vehicles. With two years of data
and some direct involvement with selected insurance industry partners, we believe that



we can establish the statistical and business basis for these insurance companies to otfer
incentives to their clients that purchase our product, not to mention the immediate
benefits with the commercial fleet exposures.

We have been in contact with the National Highway Traffic Safety Administration and
they have formed a committee with representatives from the major automotive
manufacturers, the insurance industry, universities and medicine to develop a standard for
a less aggressive product that will only capture motion information and contact the
emergency services. The NHTSA has expressed a strong desire to have us present our
solution to this august body. Most recently, we had the opportunity to do so at NHTSA’s
EDR Working Group. LMS is now apart of that group and is currently involved with

identifying issues to make clear what will be appropriate in the commercialization of
EDR.

Future versions of our product will have added functionality and reduced unit costs
expanding coverage to the total motor vehicle market. We envision a MACbox fitting in
the rear view mirror of every automobile and providing the ability to not only see and
record accidents, but to contact police and pass important medical information to
emergency medical technicians that are responding to the call. Additionally, the real
world accident data gathered will be of great value to both the Federal Government, local
law enforcement and car manufacturers in improving vehicle safety systems, along with
an accurate assessment of highway infrastructure conditions. The foundation has been
laid for making this vision a reality. A prototype is complete. LMS has entered into
marketing, manufacturing, and technology partnerships with industry leaders to ensure
that there will a ‘best of breed’ in developing the system for commercialization.

The Market

LMS will direct market the MACbox to insurance companies, long and short haul
trucking companies, charter bus companies, car and truck rental companies, corporate
fleet and limousine companies, along with municipal transit authorities and taxi and
limousine exposures. According to the 1996 FARS/GES published Report, the number of
vehicles in operation at that time was:
124.6 million Passenger cars
65.4 million light trucks (includes vans and utility vehicles)
7.4 million large trucks
The vehicle base 1s growing at a rate of 2% plus annually.

The initial target market will be both high-end valued vehicles and commercial fleet-type
vehicles.  The estimate of this market alone is nearly 100 million vehicles. With the
second phase of the product, we will have a cost-effective solution for the private
passenger vehicles. This will expand the market to the total population of vehicles in
operation.




insurance Companies

LMS will develop strategic alliances with the top insurance carriers in the United States.
The purpose of the alliances will be to develop a database of information regarding claim
cost reduction and its relation to premium discounts. To date, discussions have begun
with Allstate, Geico. State Farm, Liberty Mutual.

Market Segmentation Focus:

Private Passenger Transportation - Vehicles (PPT)

The MACbox provides a unique method of reducing accident claim expenses incurred by
insurers. A 1996 report by the Insurance Information Institute stated that the entire
vehicular insurance market incurred $120.8 billion in losses during 1996. According to
their data bank 6,115,000 private passenger motor vehicle (PPV) accidents were reported
nationwide in 1996. This equates to $77.7 billion dollars in losses for the PPV’s alone.
These costs represent the total claim expense and settlement costs absorbed by PPV
insurance companies. These costs could be drastically reduced if the extent of litigation

Charter Bus Companies

Charter bus companies such as Laidlaw/Greyhound represent a significant potential
market for LMS. These companies provide much of their own liability protection with
SIR. and have tremendous potential exposure for personal injury claims. These operators
are looking for proactive technology solutions to limit their roadway exposure. LMS
plans to modify the MACbox to record accident information within the bus to help
determine personal injury exposure.

Long and Short Haul Trucking

Long and short haul trucking companies often provide a portion of their liability
protection through Self-Insured Retention (SIR). Within the SIR marketplace, the insured
typically assumes liability up to a predetermined limit. In the case of long haul truckers
this may be the first $500,000 per occurrence. It is in their best interest to limit their
exposure to long and costly claims management and potential litigation. With the
MACbox, those companies would have an expert witness with each of their vehicles. In
the event of an accident, the information provided could be used to help limit the overall
expense involved with the claim, along with providing for future safer routes.

Private Passenger Transportation (PPT) Rental and Truck Rental
Companies

These companies represent a tremendous opportunity for LMS. The likelihood of having
a driver involved in an accident return to testify during litigation is very low considering
that most drivers are from out of state. This presents a very difficult situation for the
legal departments of the rental companies. They are often presented with indefensible



claims and settle more claims than they would have to if they were to incorporate a MAC
box in each vehicle.

Corporate fleet and Limousine Companies, Municipal Transportation
Authorities and Taxi and Limousine Commissions

These potential customers represent a tremendous potential for LMS since they all
involve operators for hire. The representative management involved with these risk
exposures has a vested interest in maintaining the safety of the vehicles and their
passengers. The ability to have an expert ‘Digital Eye-Witness’ available at the scene of
every accident is an invaluable tool to these management teams. Both management and
legal council will benefit from the information provided. They will be provided with
information necessary to determine whether to litigate or settle as well as determine
whether to terminate the employment of operators. LMS is presently in discussions with
the New York City taxi & Limousine Commission.

Self Insured Retention (SIR)

Within the SIR market we have identified the following vehicular populations:
Long/Short Haul Trucking 800,000

Light Trucks 1,200,000

Buses (private charter/school) 500,000

Municipal (State & Local) 7,500,000

PPT (rental cars/fleet vehicles) 1,500,000

Taxies 3.500.000

Total 16,000,000

Personal Automobile consists of the majority of the transportation environment
(124.600.000 vehicles — USA).

The MACbox system will be the much needed risk and insurance claim management tool
for the transportation environment for the 2 1** Century.

Future Vision

Duata Bank:

LMS will create and manage a database of image and crash data for use in determining
roadway safety by Government agencies, Insurance Carriers and the Private Sector.

Civil Court Database:

LMS will provide for data transmission to the courts for automatic denial or a lack of
causation of the Plaintiff regarding the liability portion of the action. That is, to
determine. without jury selection, the validity of Plaintiff’s case.



Trucker’s Log:

The next generation of the MACbox will incorporate a “trucker’s log” necessary in long
haul trucking. The system will use accelerometer data to determine the movement and
stationary positions of the truck. Trucker’s logs are currently mandated by the
Department of Transportation (DOT) and are used to determine a driver’s activity.

Elevator MACbhox:

Piloting commercial buildings with the MACbox within an elevator to capture sudden
acceleration. The sudden drop or acceleration will cause the system to capture images
within the elevator cab to determine the potential injury to any occupants. The Elevator
MACbox can be used to indicate required maintenance.

Partners:

LMS has two partners that are currently committed to working on the development of the
beta version of the first MACbox system. The parties and their component of the solution
is as follows:

Phoenix Group Inc. Specialized PC with Ruggidized enclosure and
System Integration

VDO Kienzle North America Shock and Motion Sensors and Trigger

ST Microsystems (Vision, Inc.) Camera and Image Data Integration

S.ALC Telecommunication Operation

Forensic Accident Investigations National Accident Reconstructionist Experts

LMS, Inc. Marketing/Sales of MACbox & Image/Telemetry
Repository Bank

Major Contacts

Targets for the Pilot Program

During our conversations with numerous organizations, some have expressed interest in
being part of the initial 600 unit pilot program. They are:

Allstate Insurance

Avis Rental

UPS

New York City, NY MTA & Long Island, NY MTA

John Deere Insurance Services

Interested Entities

A key to the success of the MAC Box system will be the acceptance by the insurance
industry. Our measure of their acceptance will be their premium discounts for the



installation of our product. While we are a couple years away from that level of
acceptance, a number of insurance companies, transportation companies and agencies
have expressed strong interest in working with us on this project. They are:
Allstate Insurance

John Deere Insurance Services

State Farm Insurance

Liberty Mutual Insurance Company

Office of Safety Performance Standards - NHTSA Research

NY MTA Buses — 4.900

NYC Taxi & Limousine Commission - 12,000 units

UPS - Fleet size - 164,000 units

AVIS Rental - 500,000

Enterprise Rental - 400.000

Greyhound/Laidlaw — 43,000

Northeast Trucking — 4.300

Current Service Offerings

LMS will offer a number of services that make use of the information developed by the
MACbox or support the system. After we have developed the business with these
foundation services we will expand the service offerings to include video recreations,
expert witness testimony and arbitration services. As we move forward with the
MACbox, the company is confident that we will find additional products and services that
we can offer from the information that we collect.

Installation Services

LMS will offer our clients installation services with the new systems. Our organization
will develop an installation process document that can be used by a local vendor to install
the MACbox system into the vehicle and test the unit after installation. We intent to
contract with electronic equipment installers that are local to our clients to make the
process as convenient as possible for them. The initial installations will be performed
under our supervision. The knowledge gained from these efforts will be incorporated into
our process documentation. As part of the installation process, we will develop a remote
certification procedure that will allow us to test the system prior to placing it into service.

Membership Fees

All users of the MACbox system will be charged an annual user fee. This fee will cover
the maintenance of vehicle records containing, VIN number, owner, address and other
user defined fields such as primary driver on our roster, quarterly remote testing of the
MACDbox to ensure that it is functioning properly and support from our help desk on the
unit. The membership fees will be assessed per vehicle.



Accident Reports

LMS will provide accident reports for our clients. The information taken from the MAC
box system will remain the property of LMS and users of that information will be
required to purchase the information from us in the form of an “Accident Report”. These
reports will be available in both a hard copy format and an electronic format that will be
accessible over a secure link to the Internet. The reports will be generated by LMS and
moved from our internal repository to a customer repository that is managed using a
sophisticated image and data management system. A security system will be used that
ensures compliance with local. state and federal law related to defendant and plaintiff
access to information. Billing for the reports accessed via the Internet will be automatic
and clients will receive a monthly statement for usage. While the electronic access
vehicle will be the most efficient way for our clients to receive accident information,
certain clients may require hard copy. For those clients, a printed version of the report,
including video images will be available. The accident report will contain all information
from our data repository including vehicle information, time and date detail on the
accident, the entire image file containing approximately 300 images and the motion data.
The images will be taken at 10 frames per second for 15 seconds before and after the
accident and the motion data will be saved for the same period of time. The motion
information will track changes in velocity on two axes for the vehicle.

Future Services:

Video Accident Recreations:

Using a combination of the video images, motion information and computer based
animation tools, LMS will be able to produce a video recreation of the accident from
multiple angles. These recreations will incorporate the live video images where
appropriate and augment the live video with animation to recreate the entire incident.

Expert Witness Services:

LMS will develop a network of “Expert Witnesses” from the ranks of educational
institutions and industry that will be available for testimony in accident related cases.
This network will span the country vusing individuals with the appropriate professional
credentials to assist in explaining the physical characteristics of the accident and their
professional opinion on the dynamics of the incident. LMS will contract with our clients
for these services and retain the network of expert witnesses on our statf. as consultants
that are compensated on an as needed basis.

Accident Arbitration Services:

LMS will offer arbitration services that will allow the parties involved in an accident a
means outside of the court System to resolve accident related claims. Drawing on the



information collected at the time the accident occurred, we will employ professional
arbitrators to mediate cases using information taken from our repository.

The Products

‘Product’ Overview

With our partners, LMS is developing the Mobile Accident Camera (MAC) Box. LMS
will provide these systems, which Captire and Secure 'driver's eye view' images and
telemetry data prior to, during and immediately after an actual accident; Manage this data,
including chain of custody; and Distribute the data, through the use of emerging digital
and communications technologies.

By taking a component approach toward the development of the MACbox, LMS
leverages the individual expertise of industry leaders to build a 'best of breed’ solution.
Partnered with Instrumented Sensor Technologies Inc. and Phoenix Group Inc. LMS will
develop and manufacture the lowest cost, most reliable system for recording storing and
transmitting accident data.

Within the MACbox resides a digital video camera as well as circuitry and software to:
o 'Sense’ when an accident has occurred

o Capture video and telemetry data prior to, during and immediately after an accident
o Store and lock accident image and telemetry data after an accident

« Upload accident image and telemetry data to wireless networks

« Download accident image and telemetry data to a portable computer

The MACbox is made up of five functional components:

1) ST Microelectronics’ Digital Video Camera utilizing a real-time software video
compression engine - licensed through Phoenix Group, Inc. (www.ivpgi.com)

2) VDO Kienzle’s biaxial accelerometer and 'trigger’ system - developed by Instrumented
Sensor Technology, Inc. (www.isthq.com)

3) Transceiver (vendors under evaluation)

4) CPU including system and flash memory as well as related interface circuitry for the
other system components. The x86 CPU operating system is Windows CE. - System
developed by Phoenix Group, Inc.

5) Power Supply and Battery Backup - developed by Phoenix Group, Inc.

Phoenix Group will provide the integration of all of the components with the digital video
camera subsystem. CPU and power supply. PGI will be responsible for final assembly
and testing.



Functional Overview

The MACbox continuously records: a) Video data in a software 'video loop' from the
driver's point of view and b) Acceleration in two axis at a sampling rate of 2000 times per
second. When an accident occurs, the VDO subsystem 'senses' that accident signature
parameters have been matched or exceeded. This event 'triggers' the CPU to permanently
store a video sequence which encompasses a definable period of time before and after the
accident. The MACbox then transmits the video and accelerometer data that was acquired
during and after the accident through the Motorola cellular transceiver. The MACbox
then encrypts and 'locks' this data to prevent tampering. The result is a group of images
and associated data transmitted by the MACbox, immediately after the accident has
occurred, to a secure server.

The system allows a crash investigator, or other authorized party to see the crash develop
before and after the impact from the driver's perspective. Accelerometer and video data
are time-stamped to allow a complete re-creation of the crash. This data set will facilitate
an accurate reconstruction ot the crash.

The use of a personal computer based system will allow us to enhance the systems to
include multiple cameras, driver monitoring and the other related features.

Svstem Programmability

The system software embedded within the MACbox is programmable and can be tailored
to the particular vehicle or application. System parameters including system thresholds
and the number of images taken prior to, and immediately after, an accident can be
altered to meet the requirements of a particular application.

For instance, If the default setting allows for the capture of images for 30 seconds prior
to an accident and for an additional 30 seconds after the accident but then it is
determined that it is advantageous to have more images before the accident than after,
the system can be re-programmed to store 48 seconds worth of images prior to the
accident and only 12 seconds after.

Engineering Requirements & Strategic Alliances

Phoenix Group, Inc.
(Contact: Richard Pandolfi, CEO @ 516-951-2700)

PGI. formed in 1994, is comprised of a cadre of highly skilled engineering and
management personnel who have worked together for more than twenty years. Lead by
Dick Pandolfi. this team built Miltope Corp. from a 1975 start-up into a 100 million




dollar a year company. Under the auspices of Mr. Pandolfi, PGI is dedicated to the design
and development of rugged, truly portable miniature computer systems.

The comprehensive PGI product line has been designed tor demanding industrial and
military field applications, where performance under harsh environmental conditions is
essential. PGI products are ideally suited for vehicle, aircraft, shipboard and outdoor field
applications.

PGI will design and manufacture a custom variation of one of their standard products to
meet LMS's specifically defined criteria. PGI has years of experience integrating systems
for end user application for their traditional customer base including OEMs (Original
Equipment Manufacturers), VARs (Value Added Resellers) and Systems Integrators.

PGTI's customers include Fortune 500 Companies, the U.S. Department of Defense as well

as Foreign Ministries of Defense. PGI's Design capability coupled with its in-house
automation offers LMS a source of quick prototyping and unique customizing skills.

PGI's in-house integrated facility includes AutoCad supported by CAM, allowing quick

and efficient conversion from design to final product. A modern, automated NC sheet

metal and machining capability is combined with in-house mold making and injection
molding capability. This will allow us to use the most cost effective and superior space .
age high strength carbon filled materials, pliable rubber and plastics in all LMS designs.

VDO Kienzle North AmericaLLC
(Contact: Tony Reynolds, Product Manager @ 540-723-8015)

VDO North America is an industry leading high-technology instrumentation company
focused on developing innovative products for vehicular transportation field
measurement and data recording. The company specializes in development of physically
compact, high performance digital data acquisition and recording systems for high-speed
mechanical measurements.

VDO North America’s mission is to provide high quality, high reliability data recording
products and software at reasonable cost. and supported with high-level customer and
applications support and service. The company's products are used widely in such
applications as crash recording, transportation measurement and recording, automotive
shock and vibration testing, vibration measurement, accident re-construction, and many
others crash related measurements.

VDO North America offers a unique source of expertise and industry experience. They
will design and manufacture a custom variation of one of their standard products to meet
LMS's specifically defined criteria.



ST hficroelectronics (Vision, Inc.)
(Contact: Paul Gallagher @ 408-556-1553)

ST Microelectronics (Vision) is a company developing video systems for both retail and
commercial markets. They have developed what we consider the most appropriate real-
time video compression and resolution systems and related applications for Loss
Management Services products.

Science Applications International Corporation (SAIC)
(Contact: Julius Nagy, Business Development Mgr. Automotive Technologies @
248-263-3408)

SAIC is a leading telecommunications company that have agreed to supply their
technological support for LMS, and assist in the up link of wireless image data
transmission along with other existing telemetry data critical in the repository effort and
service of LMS.

Forensic Accident Investigations, Inc.

(Contact: Robert C. McElroy, Ph.D. @ 561-995-6781)

FAl s a nationally renowned group of investigation experts that provide for accurate
reconstruction of automobile and other ground transportation type crashes. FAI will
provide LMS for expert reconstruction when warranted.

By leveraging the individual strengths of each partner, LMS will be able to offer its
customers best-of-breed solutions at a competitive price. And the fact that each of these
partners is a technology leader in their respective areas makes their support of the start-up
company that much more significant.

Engineering

All existing system components were originally developed for the mobile computing/data
recording market. For this reason, the completion of a prototype and ensuing production
is less of a development process than a re-engineering and integration of components
used in the Proof of Concept. The component suppliers are leading development,
engineering and manufacturing firms in their particular markets. The greatest challenge is
the re-engineering - for cost reduction and ease of integration - of LMS partner
components and the development of the proper triggering thresholds.

Proot of Concept (began July 15, 1998; ended April 23, 1999)
Sept. 15,1998 - Vision installs XX on PGI Nightingale
PGI interfaces VDO box



Oct. 1, 1998 - PGl interfaces Vision software and VDO UDS box
Dec. 7,1998 - VDO tunes integrated system
April 24, 1999 - Product Demo Completed

Prototype Stage (began December 30, 1998; end April 30, 1999)
1) Requirement Analysis (began September 30, 1998; end October 30, 1998)
b) Determine System Specifications
1) Enclosure: ruggedized/environment/construction/X and Y-axis
orientation/mounting
i1) Camera (shock dampening, windshield mount, operational light
level. resolution)
ii1) Cabling (connection specifications)
iv) Upgradeability
v) Extensibility
vi) Real-time Operating System Requirements
Startup requirements
Shutdown requirements
Diagnostics - remote monitoring, fault detection/prediction
vii) XY Sensitivity
trigger threshold waveform development
viil) Video Memory:
Resolution and 'frame-rate’
X Seconds before
Y Seconds after
ix) Power supply requirements
Main Power
Battery Backup
2) Prototype development and testing (begin development March 15, 1999 -
April 30, 1999)
a) Re-engineering of system components
b) Re-engineered system component integration

Beta Test Stage May 15, 1999 — August 30, 1999
600 Units placed in various vehicle types for data collection and testing. Buses,
Trucks and Private Passenger Vehicles.
a) Re-engineering of system components
b) Re-engineered system component integration
First Revenue Ship November 1. 1999

By working closely with the transportation industry, insurance companies and our
technology partners. we will establish a rich repository of information that will be used to
help mediate insurance claims. insurance fraud, assign responsibility, advance vehicle
safety and reduce the total economic loss that results from motor vehicle crashes. The
System will finally answer the most vexing mystery: What happened? And, whose fault
was 1t?
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. THE CONTRIBUTION OF ONBOARD RECORDING SYSTEMS
TO ROAD SAFETY AND ACCIDENT ANALYSIS
Dr. Cerhard Lehmann Tony Reynolds
Mannesmann VDO AG VDO North AmericaLLC
Heinrich-Hertz-Strasse 45 188 Broke Road
D-78052 Villingen-Schwenningen USA-Winchester, VA 226030
Tel: Germany-7721-672808 Tel: USA-540-723-8015
Fax: Germanv-772 1-672375 Fax: USA-540-662-2127
INTRODUCTION

This paper presents onboard computer systems (black boxes), that

1. contribute to road safety by helping to reduce the number of accidents
3. provide data for accident analysis based on field experiences in USA and Europe with case studies.

There are severa versions of onboard computers that record the performance of drivers and vehicles. Field
experiences and case studies show that a ‘feed back’ of these records lead to a favourabie modification of drivers
behaviour. Further these objective and accurate recordings allow detailed reconstruction and analysis’of accidents.

FREQUENCY. COST AND CAUSE OF ACCIDENTS

In the EU atotal of 1.3 million road accidents with persona injury and 45.000 people killed were registered in
1995. The damage caused by these accidents has been estimated to reach as much as 45 hillion ECU (about the same

. inUSS).

It is worth noting that - in Germany for instance - 90% of the registered accidents are caused by human error. onls
1 0% by technical defects. These figures show that urgent action is required mainly in the field of driving behaviour.

EXPERIENCES GAINED WITH ONBOARD COMPUTERS
FOR ACCIDENT RECONSTRUCTION AND ACCIDENT ANALYSIS

Extensive experiences have been gained concerning the accident-preventing effect of onboard computers
and their contribution to improved accident analysis. Let us mention the extraordinarily high contribution of
the tachogaph to improve road safety in the commercia vehicle sector in the European Union. which led many other
counties to also stipulate tachographs for the commercial transport of goods and passengers.

This paper describes the effect of two further onboard computers or black boxes. The first system is an onboard
computer used in the first place to improve fleet management by recording such data as driving time, road speed.

distance travelled, engine load etc. The second system is an Accident Data Recorder that has been developed to mezst
the specific requirements of accident analysis.
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CASE STUDY FOR ACCIDENT PREVENTION BY A FLEET MANAGEMENT ONBOARD COMPUTER

Laidlaw Inc.. the largest contractor operator of school bus fleets in the United States fitted 50% of its Bridgeport
fleet with onboard computers supplied by VDO North America. Based on a 6 months test two bus groups (with and
without onboard computer) were analysed with the following results:

Reduction of Accidents

Busses without VDO onboard computers accounted for 72% of accidents.

Bridgeport fleet would have suffered 62 accidents without the VDO onboard computers. The actual account
was 43. Thus 19 accidents were prevented by the educative effect of the onboard computer.

Accident Data and Analysis Produce Legal Evidence

Data extracted from vehicles involved in accidents alow detailed reconstruction and analysis. Conflicting reports
from eye-witnesses. drivers, and passengers can be reconciled. The hard facts facilitate investigations considerably.

Providing indisposed data on accidents can largely reduce the amount of management and administrative time
required for review etc.

Fleet Management Control Restored

The management is supplied with objective, accurate. minute-by-minute recordings of al drivers in monitored
busses. Drivers with registered short- comings can be counselled. These corrective interviews are the tool in the
‘feedback loop’ to the required modifications of drivers behaviour and to restore fleet management control.

Reduction of Liability and Maintenance Costs

By avoiding 19 accidents in the case study it could be estimated that 76.000 USS in body work expense was
saved.

Case study: lLaidlaw Inc.. Bridgeport. CT facility

2. Accidimtdata and analysis produce lega
' evidence
. Fleet management control restored
4. Reduction of liability and maintenance costs

(V2]

;
!
lg I. Reduction ofaccidents
i
i
|
|

Figure 1: Accident prevention by a fleet management onboard computer

These results show that the investment is paid back twice. Firstly by reducing accidents with the involved human
and socia implications and costs and secondly, by the improvement of the fleet management.

THE ACCIDENT DATA RECORDER

The Accident Data Recorder was specifically developed for accident analysis but has also proven its accident
preventive character in more than four years of field experience.
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Technical Features of the Accident Data Recorder

Before discussing these two aspects, accident prevention and accident analysis, it will be useful tc briefly explain
the functions of the black box called Accident Data Recorder. This device will remind you of a flight recorder for use
in passenger cars. trucks and busses.

Untn (0 watus inpues
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Figure 2: UDS system functions, sensors and status inputs

The Accident Data Recorder is mainly composed of sensors measuring the transversal and longitudinal acceler-
ation of the vehicle as well as its change of direction and road speed. The Accident Data Recorder discerns when and
how long ignition. lamps. indicators and brakes have been activated. In case of an accident, this data‘is recorded with

high precision 30 seconds before and 15 seconds after the accident. The Accident Data Recorder automatically
detects the accident.

Up to three accidents can be stored in the Accident Data Recorder. Critica traffic situations can also be manually
stored.

The Accident Data Recorder can easily be installed into any vehicle. There is no need for additional sensors

Accident Analysis and Accident Prevention

After this technical digression, it can be explained how the Accident Data Recorder contributes to optimising
accident analyses and why it has an accident-preventing effect.

For the accident analysis expert, the Accident Data Recorder is an instrument, which provides objective accident

data not available before. The analysis in view of accident reconstruction is made by a dedicated software package
(see figure 3).

MUDS | Reconstucted data |

| oo a3 maRE

T A . e

Figure 3: Accident Reconstruction
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If an accident occurs, the Accident Data Recorder stores up to 500 times per second the relevant information ‘
such as longitudinal and transversal acceleration. With this accurate information it is possible to analyse at the
computer even the slightest details of the critical fraction of a second (see Annex for an accident analysis case).

A study conducted by bast (Bundesanstalt fin Strassenwesen = German Federal Road Agency) confirms the
contribution of the Accident Data Recorder to improve accident anayss:

The bast study of June 1997 is based on information gathered from 42 real accidents in which vehicles fitted with
the Accident Data Recorder were involved This shows that the Accident Data Recorder increases the degree of
certainty to as much as 100% compared to traditional sources of information both in the pre-crash phase and in al
other phases of the accident in respect of individua characteristics which, normally, cannot be fully ascertained
witl.uut the Accident Data Recorder. These include driver reaction. road speed characteristics over a period of the
last 30 seconds preceding the crash or the sequence in case of mass rear-end collisions. Information on vehicle
deceleration and vehicle speed where no marks can be found on the road as well as the accurate chronological
correlation of the actuation of vehicle controls can be safely established.

With regard to accident prevention experience gained with the Accident Data Recorder during the last four years
became evident that it considerably influences the driving behaviour and thus contributes to accident prevention.

In a number of vehicle fleets the accident rate and damages incurred could be reduced by up to 30%. How can
this achievement be explained? It is the knowledge about the fact that the driving behaviour can be checked objec-
tively at any time which makes the driver to behave more attentively in critical accident-bound situations.

More careful driving will aso cause less wear of material. The Accident Data Recorder can thus directly improve
the running costs of a fleet company.

Out of the numerous series of preventive experience a few examples are shown below:

Police of Berlin .

Fitting all 62 patrol cars of a Berlin police head office in 1996 reduced the number of accidents due to the
driver's own fault by 20% and by 36% in emergency-trips. The cost involved could be reduced by approx. 25%

These positive results induced the Berlin police authority to equip al their patrol cars - these are more than 400
vehicles - with the Accident Data Recorder.

Figure 4: Example - Police of Berlin
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WKD Pinkerton Security GmbH

In this company for property protection all passenger cars (approx. 100) that are used with a changing crew are
fitted with Accident Data Recorders. This led the drivers to drive more carefully, adapting their driving behaviour to
the individual traffic situation. with the result that the number of accidents decreased by 30%. minor damages even
by 60% This in turn led to considerable savings of insurance premiums.
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Figure 5: Example - WKD Pinkerton Security, Bisingen. Germany

WBO (Association of Baden-Wiirttemberg Bus Operators)

In the pilot run promoted by the Baden-Wiirttemberg Ministry of Transport with the Accident Data Recorder
installed in busses run by WBO 123 Accident Data Recorders were involved. With the busses fitted with an Accident
Data Recorder the number of accidents decreased between 15 and 20% compared with the reference period, depend-
ing of the company concerned.

Samovar

In Great-Britain, the Netherlands and Belgium nine vehicle fleets with a total of 341 vehicles fitted with data
recording equipment participated in the research program SAMOVAR (Safety Assessment Monitoring on Vehicles
with Automatic Recording) conducted by the European Union in the framework of the Drive Project V 2007.

Together with a control panel involved in similar tests atotal of 850 vehicles participated in the program. The

data were collected over a period of 12 months. The result shows that the accident rate decreased by 28.1% by the
use of the vehicle data recorder.

The Samovar Report finally concluded that the intelligent use of a vehicle data recorder is able to make a consid-
erable. distinctive, and independent benefit to road traffic safety.

CONCLUSION AND REQUESTS TO THE TRAFFIC POLICY

Onboard computers and specially the Accident Data Recorder have been designed as a contribution to road safety
and legal security. The experiences at hand show that the systems can come up with the expectations placed in them.
In view of the accident rates on our roads and the resulting human and economic damage we should make traffic
policy aware of the opportunities of improving traffic safety conditions by means of vehicle data recording devices.
It is also a question. which we have to find an answer for. whether we can accept a considerable lack ofjustice for
traffic victims if modem technology offers relief.

May 3-5, 1999
Arlington, Virginia
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ANNEX

Example of a Real Accident Analysis
Intersection Accident

Figure 1: The accident situation

The picture shows a rather clear situation because of the priority-regulation on this junction. But the driver
coming from the left accused the driver with the Accident Data Recorder of
- having entered the crossing at a too high speed
- having set the direction indicator to the right and thus causing him to enter the junction
- having shown no reaction to avoid the accident.
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Figure 2: Reconstructed data

Figure 2 shows the raw data and proves at a glance that the driver comirg from the tight is not responsible for
the accident. He reacted in time (braking) and didn’t use the indicator.

As information for the accident analyst: At the point of the accident, the relevant data is stored with 500 Hertz,

which means 500 times acceleration data and other information per second. This is very helpful in cases of more
complicated accident situations.

N
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The Future is Now...

LOSS MANAGEMENT SERVICES, INC.

r\
%‘ Loss Management Services, Inc.
28 Susf Road. Uindenhurst, Mew York 11787

Introduction

e _________________________________________|
m For more than three years, LMS has been involved in

field investigation, adjusting and managing
transportation insurance claims.

m LMS is dedicated to developing cost effective ways to
service the insurance claims industry’s investigation
and litigation procedures through 21st century

technology.

m By combining high-tech sensors and digital imaging,
LMS could solve the most vexing questions today
involving automobile accidents....

What Happened?

[m " Who is at fault?
Loss Management Services, Inc.

371 May 3-5, 1999
Arlington, Virginia
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Accident Statistics
]
Collision point of contact

percentages
l REAR 20.1%

RIGHT 16.7%

LEFT 17.3%
—

D —

NON COLLISION +
UNKNOWN 0.9%

K FRONT 45%
"3 Loss Management Services, Inc.

2 Surf Road, Undentwrst, Mew 3 11757

Solution

The’MobiIe Accident Camera, “MACbox™ will:.

m Secure a “driver’s eye view” of valuable digital imagery.

m Provide a repository of information, including in-cabin
acceleration data, for customers, insurance carriers,
government agencies, and auto manufactures.

m Provide telemetry data.

m Better control and manage claim expenses and pay outs.

I .
& Loss Management Services, Inc.

6 Surf Road, Undenhursl New York 11767
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MAC box™
Mobile Accident Camera

ENCRYPTED ACCIDENT
IMAGE & MOTION
DATA UPLOAD

CELLUAR/PCS/SMR

— IF

LMS BLACK BOX

POST-
ACCIDENT

SUCCESSIVE IMAGES MAGES

Collision of Bus with Car “triggers™

the system, freezing all image data prior ACCIDENT POINT OF
to and after accident occurrence IMAGES MPACT
IMAGE :

FANLS, LMS AGENT
DOWNLOADS DATA
AND SECURES MACbox

mil A

g~ IF TELEMETRY SYSTEM

INSURANCE CO. A
(Adjuster views image data “immediataly”
after accident)

-

==

o

b

- 3 ACCIDENT
LMS WEB MAGE DATA

A FLEET OWNER

INTERNET

GOVERNMENT AGENCY

Loss Management Services, Inc.

M Surf Road, Lindenhurst, New Yort 11737

Benefits
—

m  Accurate Assessment of Liability

m Reduce the Cost of Litigation

m Assist with Accurate Claim Reserving

Deter “ROAD RAGE”

m Reduce the Need for Expert Witnesses

m Reduce Costs Associated with Claims Investigations

®m “G-Force” Comparison to the Extent of the Injury

m Acceleration data used improve cabin safety

Loss Management Services, Inc.

34 Surf Rosd, Undenhurst, New Yort 11787
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Applications

m  Municipal Transportation Environment (Buses -
Emergency Vehicles)

s Long Haul / Short Haul Trucking

m Taxi / Livery Services

m Commercial Passenger Transportation Fleets

|!i |E‘ Loss Management Services, Inc. ‘

M Surt Road. LUndenhurmt, New Yora 11787
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DRAFT

EDR Data Variable Selection - Proposed New & Expanded Codes

CUSTOMERS - new
. « Outline the community of data users/ customers (expand descriptions):

* PreCrash: Crash avoidance, Defects, Driver actions (speeding)
Users: Police (enforcement), Litigation, Cause research

* Injury: Crashworthiness, Injury risk, Crash severity, Occupant protection
Users: Crash statistics, Biomechanics research., Litigation
Restraint system performance and effectiveness evaluation

* Sensor: Crash pulse shape
Users: Air bag crash sensing system algorithm design

* PostCrash: Crash notification; Users: EMS

« Put (four) CUSTOMER columns in front of each suggested data element.

PRIORITY - expand

« Add two (2) extreme/ limit categories:
KEY (critical, must have) and
0 (Not needed)

« Have each user community place their PRIORITY ‘number’ in their respective
CUSTOMER columns for each data element:

4- KEY, 3- HIGH, 2- MED, 1- LOW, 0- ZERO (none)

PRACTICABLE - new column (as recommended 2/17/99)
‘ « Is in-vehicle data available? How practical? Major technical or cost issues?

« Possible categories:
H - High (data already in EDR module, or is available on data bus)
M - Med (sensors in vehicle but not available on common data bus.)
L - Low (data / sensors not in current vehicles; low feasibility )
0 - No feasible way currently known to implement

WHEN POSSIBLE - expand

« Add two (2) extreme/ limit categories:
X (already eXists in some new vehicles today) and
0 (technology not expected in foreseeable future)

« Entries should be restricted to manufacturers and technology suppliers.
(NO entry is needed from others, as first 5 columns reflect their interests.)

DATA ELEMENTS - expand
« Add more detail/ refinement, e.g.,:
Number of Occupants = FR, FC, FL, or Back Seat Occupied?

[others?7]

« Permit new data elements to be added to list ONLY IF of ‘Key' or ‘High’ priority to at least one
user/customer group.

PURPOSE
Compile all comments provided in one enlarged box.

Printed 06/08/99



First NHTSA Version

“ DRAFT

EDR DATA ELEMENT SELECTI ON FORM
PRIORI TY | DATA ELEMENT WH E N PURPOSE
PCSSI BLE
Alr bag inflation tine
Alr bag on/off swtch
position
Battery Voltage
Brake status - ABS
Proposed Revision DRAFT
CUSTOVER Priority (4,3,2,1,0) EDR DATA ELEMENT SELECTI ON FORM
Pre I njury [ Sensor | Post PRACTI CAL |WHEN POSS.
Crash Crash DATA ELEMENT H, M, L X,3,2,1,0 PURPOSE
0 Alr bag inflation tine
Air bag on/off swtch
posi tion
Battery Voltage
Brake status - ABS
PRI ORI TY 4-Kev, 3, 2, 1, O Not needed [ Underlined codes are new proposals ]

PRACTI CABI LI TY: HHsh, MMdiun L-Low, O Not feasible
VWHEN PQOSSI BLE: X-Exists, 3, 2, 1, O0-Technonol osy not expected

in foreseeable future

Printed 06/08/99




EDR WORKING GROUP MEMO

TO: John Hinch

FROM: Tom Kowalick

DATE: June9, 1999

RE: Proposdl to classify EDR'sas Type | & Type |l

Thefollowing classification of event data recorder’s suggestion was circulated to John Camey, Jeya
Padmanaban, and Greg Shaw. The rationale for the suggestion was to model the method utilized by the
railroad event data recorder working group to defining and classifying numerous data el ements.
Classification of EDR’s is a simple solution to a complex problem.

Feedback from Jeya Padmanaban cited strong emphasis on providing weight and size of occupants, crash
behavior of occupantsin regards to in-position vs. out-of-position and sensing triggering indicators for
rollovers.

Feedback from Greg Shaw cited that it made sense to start with a more modest device first and that it was
hard to agree on a limited set of parameters. Greg would like to see peak acceleration in X, Yy, z and the
time they occur after initiation of impact added to the type 1 unit.

Verbal feedback from John Camey indicated understanding of the need to define parameters (data

~ dements) and possible classification of EDR types. John indicated that he would review and respond
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ICLASSIFICATION OF EVENT DATA RECORDERS (EDR’S)|

Event Data Recorder (EDR).

An on-board device capable of monitoring, recerding, and displaying pro-crash, crash, and post-crash data ® iomont parameters
from a vehicle, ® vent & driver.

Use of EDR parameter data elements

The overall objective of utilizing EDR data is to increase the safety of our highway transportation system. Recorded data provides
a more accurate ® ssoumont of ® vents loading up to an aceident (pro-crash), real time (crash) and ® naiymis (postcrash).

Classification of Event Data Recorders (EDR’s)

TYPEI
TYPE N

* &

Establishins minimum parameter data elements

TYPEI=6
TYPENI=6+

TYPE | parameter data elements
= TIME

= LOCATION

= DIRECTION

= VELOCITY

= OCCUPANTS

= SEAT BELT USAGE

TYPE ii parameter data @ iomonts

= Ail TYPE | + OTHERS

[ Active suspension measurements O advanced systems O air bag inflation time O air bag status O air bag on/off switch position O automatic coliision notification 0 battery voltage O belt status each passenger G brake
status-service (] brake status-ABS DO collision avoidance, braking, steering, etc. (O crash pulse-longitudinal O crash pulse-fateral 1 CSS presence indicator O Delta-V-longitudinal O Delta-V-lateral O electronic compass
heading O engine throttle status O engine RPM D environment-ice [1 environment-wet O environment-temp O environment-lumination O fuel level O lamp status O location-GPS O number of occupants O principal
direction of force 0 PRNDL position O roll angle O seat position [ stability control O steering wheel angle O steering wheel tilt position O steering wheel rate O timefdate O fraction control O traction coefficient O
transmission selection O turn signal operation O vehicle mileage O vehicle speed O VIN O wheel speeds O windshield wiper status O yaw rate O cruise control O phone status (O brake pressure O auto distance

control {3 suppression system status O electric steering functional O service engine soon lamp on O throttle-by-wire [ ignition cycle counter O tire pressure waming lamp on O environment-temp inside 0 2 Vs 4
wheel drive



PROVOST

~ 0602 99 13:29 FAX 308 831 5774 @003
25/24/5% 17:84 _Tc:Jonn Carney From:John Hinch NHTSA /NRD Page S/8
DATA FORM
PRIORITY D ATA ELEMENT WHEN PURPOSE
POSSIBLE
— Active suspension
o measurements
,/l)&..,f Advanced systems
. Ajr bag inflation time
/\/;% (time from start of crash to
start of air bag inflation)
7 Air bag status
A/ ) Air Bag on/off switch
7/ position
Automatic collision
(oA notification
VA Battery Voltage

Belt status - each
passenger

Brake status - service

Brake status - ABS

Collision avoidance,
braking, steering, etc

Crash pulse - longitudinal

Crash pulse - lateral

M CSS presence indicator
WNg#o | Deha-V - longitudinal
/s # | Delta-V - lateral

Electronic compass

heading
e | Enginethrottlestatus
. e Engine RPM

Poay—) Il-lrrvironment- ice
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PROVEST - dous

15°24/35 17:8¢ To:John Carney From: John Hinch NHTSA /NRD Paget/3

DATA FORM

PRIORITY DATA ELEMENT WHEN PURPOSE
POSSIBLE

sz | Environment - wet
e/ | Environment - temp
e/ | Environment - lumination

el | Environment - other

o Fue level
Lt Lamp status
A | Location- GPS data

Number of occupants

Principal Direction of
Force

oned
e
24 | PRNDL position
ek

Roll angle




EDR Data Elements-REVISED

Sorted on Top Ten from Feb. 99

DC North | Top Ten
PRIORITY | America from DATA ELEMENT | Event Timing WHEN POSSIBLE PURPOSE
Plan 2/17/99
P = Pre-crash Near Term-6 1) Accident Reconstruction (inc!.
Litigation) & Improvement of
Status-5 months, ; .
Line |figh, Medium " seconds before|Short Term-q+ | Qocupant Safety inRestraint &
tem | Low, TBD Sorton Description | crash,  C = |(GM) years, Vehice Systems
During Crash- Long term -more FZ’) Road;nay Design Improvement
otential,
100ms than 4 years 3) Improve Emergency Response
Crash pulse -
1 DC 1 longitudinal ] Long term 1
2 DC 1 Crash puise - |ateral Long term 1
Lateral Acceferation
3 DC 1 just prior to crash P Long term 1
4 OC 1 Deita-V - lateral c Long term 1
Delta-V -
oc ! longitudinal c Long term !
Principal Direction
6 ! of Force c !
7 2 Location - GPS data P 2,3
Bett status - each Short term-Driver &
8 oc 3 passenger P Front Pass. 1.3
Number of
9 4 occupants P 1.3
10 DC ] Brake stafus - ABS P Short term 1
1 DC S Brake Applied P Short term 1
12 DC 5 Engine RPM P Short term 1
Engine throttie
-4
13 DC 5 status P Short term 1
14 DC 5 PRNDL position* P Short term 1
15 DC 5 Throttle-by-wire P Short term 1
Transmission
16 DC 5 selection® P Short term 1
17 DC 5 Vehicle Speed P Short term 12
Brake status -
18 5 service P 1
Electric Steering
19 S Functional P !
20 0C 6 Time/date P Short term 12,3
21 7 Roil angle C Long term 1.2
2 8 Yaw rate P Long term 1
Active suspension
23 9 measurements P Long term 1
24 9 Stability control P Long term 1
Traction coefficient
25 9 (estimated from P Long term 1,2
ABS compuiter)
26 9 Traction Control P Long term 1
27 pC 10 A_'r bag_ s o] Near term 1
(including lamp)
Air Bag on/off
28 DC 10 switch position P Short term 1

KG-mm
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EDR Data Elements-REVISED

Sorted on Top Ten from Feb. 99

[bC North [ Top Ten
PRIORITY | America from DATA ELEMENT | Event Timing |WHEN POSSIBLE PURPOSE
Plan 217/199
= 1) Accident Reconstruction (incl.
P = Precrash Near Term-§ Litigation) & Improvement of
Status-5  |months, Occupant Safety in Restraint &
Line |High, Medium, i seconds before [Short Term-4* upart Safety ral
Sort on Description _ Vehicle Systems
Item Low, TBD crash, = |(GM) years, 2) Road Design Improv
During Crash- |Long term -more Potential y Lesign Impr
100ms than 4 years 3) Improve Emergency Response
Supression System
29 DC 10 Status (Occupant P Short term 1
Sensing)
Air bag inflation timu
(time from start of
30 oc 10 crash to start of air ¢ Short term !
bag inflation)
CSS (child seat?)
31 10 pr indicator P Short term 1
32 DC Ignition cycle Near Term 1
counter
33 DC Vehicle mileage P Near Term 1
M4 DC VIN P Near Term 1
Battery (System)
35 DC Vottage Short term 1
Cruise Control
36 DC Active Short term 1
37 oc oD"oor Ajar Switch Short term 1
38 DC Door Lock State Short term 1
Service Engine
39 DC Soon Lamp on Short term 1
Tire Pressure
40 DC warning lamp on Short term 1
Tum signal
4 oc operation P Short term 1
Windshieid wiper
42 DC status P Short term 1
43 2 x 4 wheel drive P 1,2
44 Advanced systems P/IC 123
Automatic collision
45 notification Post Crash 1,3
Collision avoidance,
46 braking, steering, P 1
etc
Electronic compass
47 heading P 1.2
48 Environment - ice
Environment -
49 lumination 12
50 Environment - othet P 12
51 Environment - temp 1,2
52 Environment - wet 1,2
K Grawno 6/899 Page20f3 DaimierChrysier



EDR Data Elements-REVISED

Sorted on Top Ten from Feb. 99

DC North | Top Ten
PRIORITY | America from DATA ELEMENT | Event Timing WHEN POSSIBLE PURPOSE
Plan 2/17/199
P = Precrash Near T & 1)_Ac<;ident Reconstruction (incl.
Litigation) & Improvement of
Statue-5 months, Occupant Safety in Restraint &
Line High, Medium . seconds before |Short Term-4 upant Safety
Sorton Description _ Vehicle Systems
ltem Low, TBD crash, C =|(GM) years, 2)R Desian Imorov
During Crash- Long term -more away fgn impr
100ms  [than 4 years Potential,
yea 3) Improve Emergency Response
Environment-temp
53 (inside) 12
Environment-temp
54 (outside) 12
55 Fuef level P 1
56 Lamp status P 1
57 Seat position P 1
Service Vehicle
S8 Soon Lamp on !
Steeringwheel
S9 angle P !
60 Steering whee| rate P 1
61 Steering wheel tilt 1
position
62 Wheel speeds 1

K Grawno
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DATA FORM

FEDERAL HIGHWAY ADMINISTRATION Input

PRIORITY | DATA ELEMENT WHEN PURPOSE/COMMENTS
POSSIBLE
Low Active suspension Long Term
measurements

High Advanced systems Long Term Priority dependent on what each
advanced system is. If the advanced
system is Advanced Collision Avoidance,
should be high to determine if activated
during crash.

Low Air bag inflation time Long Term

(time from start of crash
to start of air bag
inflation)

High Air bag status Short Term Necessary to determine if this safety
countermeasure deployed during crash.
Should also be able to determine which
air bag deployed (Driver, Passenger,
Side).

High Air Bag on/off switch Short Term If no air bag deployment during crash,

position necessary to determine why.

High Automatic collision Long Term Necessary to determine if this safety

notification collision notification system was
activated as a result of crash.

Medium Battery Voltage Mid Term Necessary to determine when and if
sensors and electronic logic are
operational during a crash.

High Belt status - each Short Term Necessary to determine if this safety

passenger counter measure was used by each
passenger. Therefore, must be related to
a sensor to determine what seats
contained occupants.




®

DATA FORM

FEDERAL HIGHWAY ADMINISTRATION Input

PRIORITY | DATA ELEMENT WHEN PURPOSE/COMMENTS
POSSIBLE

Medium Brake status - service Mid Term Necessary to determine if the brakes were
operational during a crash.

Medium Brake status - ABS Mid Term Necessary to determine if ABS system
was operational during a crash.

High Collision avoidance, Short Term Necessary to determine driver behavior
braking, steering, throttle during a crash. This type of information
opening, etc is very important for future modeling of

driver behavior and development of new
or improved crash test procedures.

High Crash pulse - Short Term This type of information is very important
longitudinal for modeling of individual motor vehicle

collisions and development of new or
improved crash test procedures.

High Crash pulse - lateral Short Term This type of information is very important
for modeling of individual motor vehicle
collisions and development of new or
improved crash test procedures.

Low CSS presence ndicator Long Term | assume that “CSS’ stands for child seat
Sensor.

High Delta-V - longitudinal Short Term This type of information is very important
for modeling of individual motor vehicle
collisions and development of new or
improved crash test procedures.

High DetaV - latera Short Term This type of information is very important
for modeling of individual motor vehicle
collisions and development of new or
improved crash test procedures.

Low Electronic compass Long Term

heading




DATA FORM

FEDERAL HIGHWAY ADMINISTRATION Input

PRIORITY | DATA ELEMENT WHEN PURPOSE/COMMENTS
POSSIBLE

High Engine throttle status Short Term Necessary to determine driver behavior
during a crash. This type of information
is very important for future modeling of
driver behavior and development of new
or improved crash test procedures.

Low Engine RPM Long Term

Medium Environment - ice Mid Term | am not sure how environmental data can
be determined from motor vehicle
sensors. However, from a highway safety
standpoint environment conditions during
collision are very important.

Medium Environment - wet Mid Term Same

Medium Environment - temp Mid Term Same

Medium Environment - Mid Term Same

[umination

Medium Environment - other Mid Term Same

Low Fuel level Long Term

Low Lamp status Long Term It is not clear if this refersto all lamps or
to specific lamps such as the brake lamp
or turn signal lamps.

High Location - GPS data Short Term Thisis FHWA’s number one priority data

(Immediately) item. Location of individual motor

vehicle crashes is very important
information which can be used by FHWA
and the States to determine specific
roadway/roadside features or objects that
may be causing or contributing to
collisions.




DATA FORM

FEDERAL HIGHWAY ADMINISTRATION Input

PRIORITY |DATA ELEMENT WHEN PURPOSE/COMMENTS
POSSIBLE
High Number and seating Short Term Related to “Belt status - each passenger.”
location of occupants These sensors are necessary to determine
seat belt use or non-use by each motor
vehicle occupant
Medium Principal Direction of Mid Term This type of information is very important
Force for modeling of individual motor vehicle
collisions and development of new or
improved crash test procedures.
Low PRNDL position Long Term
Medium Roll angle Mid Term This type of information is very important
for modeling of individual motor vehicle
collisions and development of new or
improved crash test procedures.
Low Seat position Long Term
Low Stability control Long Term
High Steering wheel angle Short Term Necessary to determine driver behavior
during a crash. This type of information
is very important for future modeling of
driver behavior and development of new
or improved crash test procedures.
Low Steering wheel tilt Long Term
position
Medium Steering wheel rate Mid Term Necessary to determine driver behavior
during a crash. This type of information
is very important for future modeling of
driver behavior and development of new
or improved crash test procedures.




DATA FORM

FEDERAL HIGHWAY ADMINISTRATION Input

PRIORITY | DATA ELEMENT WHEN PURPOSE/COMMENTS
POSSIBLE

High Time/date Short Term Time of day is necessary from a roadway
safety design standpoint to determine
relative magnitude of total daytime and
night time motor vehicle crashes.

Low Traction Control Long Term

Medium Traction coefficient Mid Term | am assuming that this gives the

(estimated from ABS coefficient of friction between the tires

computer) and road surface. This type of
information is important for modeling of
individual motor vehicle crashes and for a
determination of the relative skid
resistance of the many different road
surface materials.

Low Transmission selection Long Term Does this differ from “PRNDL position”?

Medium Turn signal operation Mid Term

Low Vehicle milage Long Term

High Vehicle speed Short Term This type of information is very important
for modeling of individual motor vehicle
collisions and development of new or
improved crash test procedures.

High VIN Short Term The specific model and type of motor
vehicles involved in each crash is very
important for modeling of individual
motor vehicle collisions and development
of new or improved crash test procedures.

Low Wheel speeds Long Term

Medium Windshield wiper status | Mid Term




o

DATA FORM

FEDERAL HIGHWAY ADMINISTRATION Input

PRIORITY | DATA ELEMENT WHEN PURPOSE/COMMENTS
POSSIBLE

Medium Yaw rate Mid Term This type of information is very important
for modeling of individual motor vehicle
collisions and development of new or
improved crash test procedures.

R/O Sensing We cannot even render a guess regarding

what “R/O Sensing” refers too.

Medium Suppression System Mid Term It is believed that this refers to automatic

Status

disabling of the air bag actuation
electronics if achild is present in the seat.

If no air bag was deployed during a crash
and an occupant was sensed, this
indication is necessary to determine why/

It is thought that NHTSA considers this
data item an individua privacy data
element.
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DATA FORM
PRIORITY | DATA ELEMENT WHEN PURPOSE
POSSIBLE
Active suspension
50 . measurements Nene. Tam| VEviers SR8/ 7Y
H/ lfvateed Stetme e 0 NEAR. Teem | [ruh /S &, 'é‘Vé‘M A @"r
. . . , " &
e | [l
start of air bag inflation)
7 Air bag status ST Bhu | PR erbae Qfé’f(y
e ::ii Bag an/of swich Nann T50m. 5% SRR RSBV GER_
» :oﬁ%?;tn collision N e TEmm MBOICAL_, IS emar s LIABIL )TV
Low Battery Voltage ShanT—TBem _pé‘///ac?é;wtéi M TIR
Belt status - each SAFE yf /IS HAIE /_//49/(477
il passenger SHen7 7811
yay. Brake status - service ST Foen| VENLE 5’/,:577
Vadl 4 Brake status - ABS Simr—Zom | Lebrece Qﬁfy
A b R U e Rk
Aot/ Crash pulse - longitudinal | AR Tzawm | yensecd ‘sreeress’ 4 1as S
27 Crashpulse-lateral | A@AL TEON | bepyecs Lo s Mipmodeg) (AL
a— rCSSpresence indicator E—— —_—
Yad Delta-V - longitudinal LaAL TEtwm__ | MY L8 574 f/cjﬂ’
/1 Delta-V - lateral PRt T~ | Letise 57774////7'7
=) % E:fon?c e fanesTeem | PRIVEC
— Engine throttle status — '
/M), | Engine REM N Totm | Desper DErS gliotones fﬁfﬁ
prEQ. | Environment - ice pBAR Toom | Lond Spfe7y 94 7y
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5s/24/55 Tacal Fe o raeeay M Erom: John Hinch niTsa e S B2 s
DATA FORM
PRIORITY | DATA ELEMENT WHEN PURPOSE
POSSIBLE
H Environment - wet Lo Toom | LOAD REETY S~ MSUANEE LARLaTY
[0 | Environment - temp vaAr-Toen| P GFETY 9 MEBIME LitBliTH
MED. Environment - lumination LEA TEoh _ ReAD f@’y R AELRAPCE (1481 ) 7/
H/ En%ggngéz? other ' A 7% en . DR 7/ jg Qfg_iz
—_— Fue! Jevel - .
prg) | Lampsiatus JBre TE | DEIE. CorkTY> IAANE Lidilry
H Location - GPS data frpegzem | MEYHL ASGTimte 2 AR LER. 94/2:‘7?’
Ve Number of occupants | AdAR Telyn | MEDAL ASSSTANCES JAIANCS 1AL ITY
Principal Direction of V297 14 ee L1AZ/L ) Ty
7/ Farce [AR TE2m
—_— PRNDL position -— .
V4 Roll angle AR TFan. | VENICLE %I///ﬂ]’ o o) gf?ﬁ‘
HED. Seat position ABAR. T |Drsiercsr STATVRE . AiR I8 /mPACT
zD. Stability control IBAL TBRM
o Steering wheel angle - —_—
— Steering wheel tilt position “-_ -
— Steering wheel rate _— —
/77 Time/date AbA2 T ASURAINCE LIAB/ &/YY
-_ Traction Control — —_ '
Traction coefficient —
—— (estimated from ABS —_—
computer)
— Transmission selection — —
e Turn signal operation NBAe TEnn. | ASLuArts LiAg/Ls Y
Low Vehicle milage PBAN_ TRy |POAD TP JMOICATIR M. Ditrs oS
V. Vehicle speed NBAR_SEl | Prsssrtsr- sdf*v’y 2oAbray GfSTY,

JAKLRANCE LIAB /W
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DATA FORM
PRIORITY [DATA ELEMENT WHEN PURPOSE
POSSIBLE
JeZaY) VIN AEAR TSm0 EMEMABMEIT S Ay manes (21
e s . . ! irmr &
LuEl . Wheel speeds NBA R TBAn. | MeCrareAr. D8 BTN [
Ht Windshield wiper status | 4 240 FEesn. |\ Dtigt? sve yien s psinnes LIAK))
Y Yaw rate 2BAL-Tokn | | Lhiie & C’?}M/J/n%/

e
-~
~

A

|

.;77’
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DATA FORM
PRIORITY DATA ELEMENT WHEN PURPOSE
POSSIBLE
Active suspension Lon
Low measurements ES . L
~ ' gabedy fteolufes and
WG W | Advanced systems Shork todicare Rped e A
Air bag inflation time
(time from start of crash Ao\
PER .to start of air bag red
| inflation)
MCH Air bag status Tho ek
BLG R Air Bag on/off switch Creaek
position
Automatic collision
Low notification Lo N
‘ Low Battery Voltage Lone
Pelive ncril o mrebloalalt o
NG Sasselelt Stlgtgl’s- il a\oed aniporned § met ”'.'"'3/‘1'»4/ Ataren e, |
\ A ~i, ,‘: @(",‘J" ? /' B
RN Brake status - service Shortd \}/Mﬂ L’;;. ‘,To‘ S 4 -
BN Brake status - ABS Shork sene T o i ABS gage ?
2 Aln s S G
. Collision  avoidance, Sy | B 7 ek
T braking, steering, etc c
Low Crash pulse - longitudinal \onoy
Low Crash pulse - lateral Lo o
CSS presence indicator 7
T e o il Tt
WAGW Delta-V - longitudinal 5 WoRT . ’
< 7
LT Delta-V - lateral Lowne ShimTy
) - Vadigle dateTepon At
R BW ﬁ(';tirno;'c compass Senck crash - Coawd atvomiliwil s
Low Engine throttle status Lo no,




U471387YY ILE 11D 18 rax 613 Y9l o802 TC BROCK BLDG
v }
- TC Lolliston Avotdance
. DATA FORM
PRIORITY | DATAELEMENT WHEN | PURPOSE
POSSIBLE |
Low Engine RPM LonNG
. . J ‘n‘/:fq—-‘i.’p( /!/u,/[)' A Lt brn t T
RAGH Environment - ice SholkY ;
RAGRH Environment - wet SWORTY /
]
Hon Environment - temp w0 AT
WGV Environment - lumination < WORT v/
| Environment - other | |
LW Fuel level Y ORNG
L ad load b oant loain f 2Tl
Bioh Lamp status SwoRk Y f;f;{ . &(‘;ﬁg t L f 2 2/
Low | Location - GPS data LD NG o
4 By Y. SR ot
Low Number of occupants LonNG %: Lfff el v Sl et
‘H M ed IF:’grr::cgpal Direction of Lot Copul Cr- /;(/4_,,,,,,‘,{,,‘;@_
Low PRNDL position Lo G
| ’,
Roll angle /
MED Seat position LONG
RGP, Stability control S wok T Lavne N T AN
Lo W Steering wheel angle MONG
L Steering wheel tilt
bW position LonG
. E Mgt € P oty !
LT Steering wheel rate SWORT
£ e et A . RPN LN N
KGR Time/date SWORY w:/fa/&/v:’: G e, lOn i
z.' v >
MGR Traction Control SNORTY SXa )
- Traction coefficient Coune O creas
Rt (estimated from ABS SWORY
compulter)
.’ Low Transmission selection LonG

@003
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TC BROCK BLDG
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T (llivion Avrdance

®

DATA FORM
PRIORITY l DATAELEMENT l WHEN PURPOSE
| POSSIBLE {
MED Turn signal operation LoNG CRASH  1ESTIGRTID N
Lbow Vehicle milage LoNG
BAG® Vehicle speed S ok Coanas & otedh
LN VIN SWOR T Lwo¥ Y gEwele ORTA
Low Wheel speeds LONG Couse obf  erasly
Low Windshield wiper status LONG
BAG W Yaw rate 7 SWORT Conse  f AN / Ee k. <

CRASH .
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TC BROCK BLDG
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TC ColliSton Imeﬁfga[??m

DATA FORM
PRIORITY | DATA ELEMENT WHEN Moo ff PURPOSE
_POSSIBEF -
Act i ‘ ‘
Lo |acessesn | Jong  |Belbatin of o) pdlos
M Qo( Advanced systems Short™ | Bundvetion (/( AARS d@/@m\ﬁ
Ai inflation ti
H@A (tiI:ngaf?olrrr]x st;cr)p ofmgfash Near E\/Mby\ Vg RS ale}o/ et
to start of air bag 7
inflation) _
H"@A Air bag status Neg Falualion ¢ ploye
<) Air Bag on/off switch Y,
B {poston Near | Evalushon o( ALRS (on)dh
ool ,
B
__—"" | Battery Voltage _— No /\a;m} emir\f:
. s |Bétstaus - exch wE
an | o Near Bl s Méfﬂmaﬁé‘ﬂ
Mé’OI Brake status - service (S-LOTJ( E\/ﬂlw»/?ov\ aK (’a,wa-( 208 '_
Med Brake status - ABS, o= Evaluotion Jf cauje!d fak
\ S — _ X Y
gl | o e | Near | Gabnahion o conse! koo
H';\%L\ Crash pulse - longitudinal Sm{’ Crash J@qg_nfﬁ
Hi&)~ | crashpuise- latera Jhort™ | Gk overuf' '
/‘eg CSS presence indicator S l\oy-{*' F%Mﬂhbﬂ MJ‘
Hysl | DeltaV - longitudinal Near Crosh e
H{gl,\ DeltaV - lateral Neat Ao § éﬁ
Heol s | Short™ | (ol mwﬁm
‘ I‘hﬁl\* Enginethrottlestaius /\éaf F\/ﬂ(uc‘\f (0N J( CAMSC- / Q

‘//‘E’b‘l"”e RAM c(cw’fﬁe— c

Memalive
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TC Lollision %veiﬁg{aﬁb\a

@009

o DATA FORM
PRIORITY |DATA ELEMENT WHENA&G%(OI PURPOSE
PQSSIBLE
N Near | Or orgiee et oo
L\UN Environment - ice LOV\?} l (Qm\&wﬂé‘& ar)/ém/mﬁé/\
Len» Environment - wet LM 4 l aererally ongileble
Lrrys | Emvironment - temp Lons |1 fon plliee reportzd
Lo Environment - Iurnination LO\/‘% w I | %LM ' f
— Environment - other — J ’
— Fud leve — /\/M’/*e@w\f ?0,
Lovo Lamp status Lmi Fvab.«rhm c’f mff/ [M’m
Lo Location - GPS data Lovi( 9 PoL
Lo Number of occupants LOV\5” ég{\am,([v) ool lile /jjj[{(c)
.’ " i ()Prrigcépal Direction of /V D&{iﬂ‘/\ﬂ‘ z{m D@&‘&,\/
Lov> | PRNDL position Long | Speed vis REH
— Roll angle /U ;Jt)
Med Seat position S,Iwm{’ Evaluetion of M VMM( bR
Lojs Stahility control L ong Eva/(/aﬁm f(CﬂuM/ /é?(/{v‘ﬂ |
Hisl,, | Secinguhedl agl Neal E/aluaﬁ’om of couged (ofor?
_— Sé?tril Qr? wheel tilt _— W MW M—
Mgg{ Steering whee! rate Sﬂ,av{( @umﬁ o f/ CMKJ /61&(4’(!
_— Time/date — f‘Q?AL?EMQY\@ |
LO'V*‘ Traction Control Lo\/\;\ g\/@l/‘ﬁﬁ o d‘{ ij .(ﬁu‘iﬂ
B St | dear | Crochsoity (oo
computer)
a H{‘qL Transmission selection Neaf Wi, RP M
7
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I'C BROCK BLDG

TC

& 010

Collisinn, Tosestisetio-

DATA FORM

PRIORITY

DATA ELEMENT

" WHEN Néejeol  PURPOSE

P_QSS!-BL/
— | Tum signal operation f\b m?yu*ew@k
_—"" | Vehicle milage — : Ne Yﬁ—?ﬁm
H"‘ﬁl’; Vehicle speed /JQQ,/' Coal HM JW Y \/(6)
_— | /egww
Mook | wheel speeds JLOY‘(( Codlowm JenerdT etk
——"" | Windshield wiper status W
High [ Yowrie SAM’ (oalmm co/rﬁewv‘?m/

reconthrut?on




V4 107 90 1UL 114U 1'04A ViU Vvl uUuve R N I VY Vv [

TC Ergonomics

PU I ehovonk To crasks
Jnoldomee (yves

q DATA FORM
PRIORITY | DATA ELEMENT WHEN PURPOSE
POSSIBLE

Active suspension ‘ |
measurements-i. 3 [y w g ot or {1 s Yo diskied -S4 B frbas Beoeo

Advanced systems

Air bag inflation time
(time from start of crash
to start of air bag
inflation)

Air bag status

Air Bag on/off switch
position

Automatic collision
notification

‘ Battery Voltage

Belt status --each
passenger

Brake status - service
Brake status - ABS

14,/ Callison avoidance,
braking, steering, etc

Crash pulse - longitudinal
Crash pulse- latera

CSS presence indicator
DetaV - longitudina
DdtaV - laerd

Electronic compass
heading

L Engine throttle status




VA awe v AVAs LA AV L iaer vAY vuvae vuve AW asaAN was s asme e

- JcC E@ww;‘c;_

TRV RVR

. DATA FORM

PRIORITY |DATA ELEMENT WHEN PURPOSE
POSSIBLE

e | Engine RPM

b \X‘\- -Envil_'onmmt -ice . . ol R LIRTIE ! Bl J—wb O SR TRT SR TV

v Environment - wet

41 | Environment - temp

W\ Environment - lurnination

Environment - other. |
Fudl leve

) Lamp status
Location - GPS data

Hy Number of occupants

_ Principal Direction of
' Force

PRNDL position

Roll angle

Seat position
AN Stability control

U | Steering whed angle

Steering whed tilt
position

U Steering wheel rate
A Time/date

Traction Control

Traction coefficient
(estimated from ABS
computer)

t Transmission selection |




TC | Ev’go/\w les

‘ DATA FORM
PRIORITY |DATA ELEMENT W H E N PURPOSE
POSSIBLE
w) Turn signd operation
|;’] . -Vehicle milage '
¥ 1| Vehide speed
A VIN
WY | Whed speeds
Windshield wiper satus
Yaw rate
ql ced p[sou’ gl
Ht | paic g b dosdoe Tooa
A Vi /'Alz.,\HI&% (/).,Lﬁ—,,_pc\

Acc wit




S E=ck
People Saving Peenle
/wwwmm(@w April 27,1999 NHTSA Research& Development

Automated Collision
Notification:

Help is on the way!

Arthur A. Carter
National Highway Traffic Safety Administration
Office of Vehicle Safety Research
Advanced Safety Systems Research Division



o What% an Automated Collis/®n
Notification (A CN) Sys tern?

April 27, 1999 NHTSA Research& Development

An ACN System consists of an In-Vehicle System that
connects via Wireless Communications Systems to an
Emergency Services Dispatch Location to:

» Notify Emergency Response Personnel of Crash

~ Provide Vehicle Location & Information on Crash Severity

Goal I1s Reducing Response Time for Medical Assistance

. Activation May be:
» Crash Sensor, Air Bag Deployment, or other means



o
Why Do We Need ACN Capabﬁity?

April 27,1999 NHTSA Research& Development

. Time of Crash to EMS Notification (1996)

. USA average:
- 7 minutes rural
- 4 minutes urban
. Differs greatly from state-to-state

- North Dakota - 17 minutes
- Maryland - 2.2 minutes




® ®
ACN Targeted Crashes

April 27,1999 NHTSA Research& Development

. Rural, single vehicle crashes:
. Longer notification times
» Few potential “Good Samaritans”
» Poor location references



® |
Example ACN System

April 27, 1999 NHTSA Research& Development

Emergency Services Dispatch
. Data Modem
. Graphic Display of Crash
Location & Information
. Voice Contact w/Vehicle

Crash
Notification
Message EMS Notification
Pa | . Location
I Ly . Crash Severity

. Crash Sensor
GPS Receiver
Cellular Phone




ACN Flow

April 27, 1999 NHTSA Research& Development

.S
N




o
NHTSA Vision

April 27, 1999 NHTSA Research& Development

Improve victim care following a crash by
addressing the full spectrum of the emergency
services through a seamless nationwide
emergency communications network, using the

most advanced technology.



@
NHTSA Goals

April 27, 1999 NHTSA Research& Development

. Improve emergency access and response
» The “Post-Crash” problem

. Address total “Post-Crash” problem
. “Fleld-to-Facility” or “End-to-End” system
. Health care improvement



®
NHTSA Program

April 27, 1999 NHTSA Research& Development

. Addresses full range of issues

. Organization
. Procedures
. Technology

. Emphasis on process



® NPITSA’s ACN Deployhent
Strategy

April 27, 1999 NHTSA Researché& Development

. Precursor Technology Assessment
» Define system requirements

» Assess technology from a theoretical & laboratory
perspective

» Conduct technology testing in a field | operational
environment

. Conduct large scale Field Operational Test (FOT)

using results of technology assessment for

guidance

10
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Precursor Technology Assessment

April 27, 1999 NHTSA Research& Development

. Undertaken by The Johns Hopkins
University Applied Physics Laboratory

. Problem assessment

. Problem decomposition:
. Crash sensing

> Vehicle location

» Communications -

. Evaluate emerging technologies for
applicability

11



® ® Precursor Technolody)
Assessment

April 27,1999 NHTSA Research& Development

. Conclusions:

» Recommend the most promising, existing
technologies:

- Solid state accelerometers for crash sensing
- Global Positioning Systems (GPS) for vehicle location
- Cellular telephone for communications

. Need for baseline data
» Need for geo-location uncertainty parameter
. Potential for success of a FOT of ACN is high

12




¢ ®nduct Large Scale ®ield
Operational Test (FOT)

April 27, 1999 NHTSA Research& Development

. The purpose of this FOT Is to evaluate
Improvements offered by an Automated
Collision Notification (ACN) system.

. This FOT serves as a bridge between the
research and development and deployment
of commercial ACN systems.

13



®
FOT Objectives

April 27, 1999 NHTSA Research& Development

Demonstrate end-to-end system feasibility
Demonstrate reliability of ACN In-Vehicle Equipment

Measure the survivability & performance of the sensors
& instrumentation

Demonstrate measurable improvement in efficiency of
emergency medical services

» Quantify reduction in EMS response times

Evaluate user (drivers, dispatchers, etc.) acceptance &
system costs

Identify institutional issues with deployment

14




.Evaluation Philosop%y

April 27, 1999 NHTSA Research& Development

. Independent Evaluator (JHU/APL)
» Not part of the test team
» Not a product manufacturer or consumer service provider
» Technical expert

Employ a systems engineering approach:
» Clearly define quantifiable goals & objectives
» ldentify MOE’s & MOP’s

» Ensure appropriate data collected

» Perform data analysis

Focus on evaluation of system benefits & deployment
ISsues

15
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Cooperative Agreement Award

April 27, 1999 NHTSA Research& Development

. Project Title: Field Operational Test for Automated
Collision Notification

. NHTSA cocperative agreement No: DTNH22-95-H-07429
. Grantee: Calspan Oper~ <ns of the Veridian Corporation

. Estimated total pr' ‘ect cost: ~$5M

. Award date: Sectember 30, 1995

. Completion date: September 1999



ACN FOT Flow

April 27, 1999 NHTSA Research& Development

Globa| Posltioning System

entral Dispatch
Equipment

o
P S==s

Erie County Sherift

[

Local Fire/Rescue/
Emergency Medical
Response

i

In-Vehicle Equipment Hospital/Trauma Center
17



® Project Overview.?!
Infrastructure

April 27, 1999 NHTSA Research& Development

. The ACN system utilizes the current
Emergency Messaging Infrastructure:

» As is the case with current 9-1-1 Cellular Phone calls, all ACN
Messages will be received by the Erie County Sheriff

» Calls will then be routed to the appropriate Public Safety
Answering Points (PSAP) to dispatch emergency services

» Emergency medical dispatchers at the Erie County Emergency
Communications Center will be alerted to provide instructions

to vehicle occupants.

18



® ® Project Overview.?!
ACN Concept

April 27, 1999 NHTSA Research& Development

. ACN Concept:

» Automatically notifies local EMS in event of a crash:
- Crash sensing: On-board 3 axes, solid state accelerometers

- Vehicle location: via GPS
- Digital Signal Processor to implement crash severity estimation
algorithm & format message

- Cellular phone to transmit data message to Emergency
Dispatcher & open voice line to vehicle occupants

Operational test is located in Erie County, NY
Targets single-vehicle rural crashes to reduce EMS
notification time

A Goal of 1,000 Vehicles will be installed with ACN
system

19




® ® ACN In-Vehicle ®
Module (IVM)

April 27, 1999 NHTSA Research& Development

The Calspan ACN System vehicle system consists of

» IVM containing central processor unit, crash sensors, cellular phone modem,
& Global Positioning System (GPS) receiver

» Cellular phone handset & antenna
» GPS antenna

The IVM performs the following functions

» Determines that a crash has taken place & estimates its severity

» Automatically dials the Erie County Sheriff's Department & transmits a digital
message with the crash information including vehicle position

» Switches the cellular phone to voice mode allowing the dispatcher to
maintain contact with the vehicle’s occupants

20



® ® ACN Data Collected?
Reported

April 27, 1999 NHTSA Research& Development

. 3 axis Acceleration Collected:

» Data Reported:
- Computed (estimated) Delta Velocity (delta v)
- Computed Principal Direction of Force (PDOF)
- Final Resting Position (roll-over indication)

. Geo-location (latitude/longitude) Collected via GPS:
» Data Reported:

- “Street Address” : Dispatcher software converts lat/long via a Geographical
Information System

- Position error

. Date and Time 21



o _ ®
ACN 9-1-1 Dispatcher Screen

April 27, 1999 NHTSA Research& Development

3]

8: . Buffalo, Erie FIRE DISTRICT: Buffalo

Northampton St

Barker St

Southampturf'f"f

4254 20387\ 785

HEeome '

22




o ® Project Overview.?
CET Concept

April 27, 1999 NHTSA Research& Development

. CET(Crash Event Timer): Inexpensive Crash
Detector & Timer:

» Will provide accurate time-of-crash measure, i.e., establish a
reliable baseline for time between crash & EMS notification

» Address poor accuracy of crash times from police reports

» Goal: Installation in ~4,000 privately owned vehicles

» CET data will be:

- Compared to ACN notification times

- Used to corroborate existing databases of EMS Response Times (Police,
PSAP, & Ambulance Reports)

23



® Project Overview,.?
CET

April 27, 1999 NHTSA Research& Development

. Single axis mechanical switch
. 3-week countdown timer

. Calspan crash investigation team reads timer
using laptop

Small size, inexpensive, driver installed

24




® ACN Program Stat&

(1 April 199)

April 27,1999 NHTSA Research& Development

Engineering, Design, & Manufacturing Phases Completed

Emergency Message Reception, Display, & Routing Operational
Field Operational Test is Underway:
. Equipment Installed: 677 ACN /2,930 CET

- Days-in-the-Field: ACN: 218,000 CET: 1,782,000
» Data Collection: 8 ACN / 22 CET “Crash Events”

- “Incidents”: ACN: 25 CET: 34.

- “Out-of-Area”: ACN: 1 CET: 3

» Supplemental additional testing is being performed

25




® Summary: ©
Representative ACN Crash

April 27, 1999 NHTSA Research& Development

Crash occurred at a Four-Leg Urban Intersection
in Buffalo on February 18, 1998 at 1:50pm

Two veh cles were invelved

> 1993 Ford Taurus

- ACN Z» Tped

_ Airbag Equipped but not deployed

— Sustained damage to right side fender & right quarter panel
- Single Passenger - Transported to Hospital (AlS 2)

> 1998 Pontiac Sunfire

- Airbags deployed
- Single Passenger - Injuries unknown at this time

26




® ® ACNCrashSumma®y:
Continued

April 27, 1999 NHTSA Research& Development

. ACN reported crash message:
» Crash Delta Velocity: 14 MPH
» Principal Direction of Force: 2 O’clock

. Three Reports received by 9-1-1 :
» ACN (First)

» 1 land line 9-I-|

» 1 cell phone 9-I-l

27



- Damage to Taurus

April 27, 1999 NHTSA Research& Development

28




o Injury Probability:‘
Es tima tion Algorithm

April 27, 1999 NHTSA Research& Development

11, Post Crash A : Injury Probability

E stimate of
Injury Probability

100%

TTTTTTTTTI

o
X
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o @ o
What have we learned so far?

April 27, 1999 NHTSA Research& Development

High level of interest in ACN systems:

» EMS Service Providers (ER & Trauma Physicians), Law Enforcement,
Driving Public, Major Vehicle Suppliers

Automated Emergency Messaging Creates New Issues for
EMS Dispatchers & Services Providers:
» New Procedures & Protocols need to be Developed

|dentification of Legal & Institutional issues:
> Ownership of ACN data
» EMS procedures must be modified to accommodate ACN:

. ACN system design feasibility

30
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Status of ACN Systems

April 27, 1999 NHTSA Researché& Development

Public-private partnerships have conducted operational
tests addressing deployment issues

First commercial systems have been introduced:
» GM OnStar, Ford Rescu, etc.

Additional architectural, deployment, & performance
Issues need to be addressed

Interactions with the public safety dispatch
Infrastructure need to be defined

System standards are under development

31



QRelationship to Nati®hal
* ITS Goals

April 27, 1999 NHTSA Research& Development

. IMPR2VE S* FETY

. Increase efficiency and capacity
. Reduce energy/environment cost
. Enhance productivity

. Enhance personal mobility
. Create an environment in which ITS can flourish

32




o o
Program Impact

April 27, 1999 NHTSA Research& Development

. Model for developing & implementing
capabilities

. Element of National ITS Architecture
development

. Basis for standards development for ACN
systems

. Accelerate deployment of a nationwide ACN

33




April 27, 1999

ACN Crash @
January 31, 1999

NHTSA Research& Development

Acceleration

-2

-4

-6

-8

Crash Time: 0440 pm
Notification Time: 04:41 pm
Police Response Time: 04:45 pm
EMS Response Time : 04:48 pm
Delta Velocity (DV): 16 mph
Principal Direction of Force: 2 o'clock
Number Injured: 2
Maximum AIS: 2
I O O O A
X acceleration
arrranssrrans Z acceleration | [ ]
Y acceleration
|- , ]
-2 1 0 1 2 3

Time (seconds)
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ACN Crash - Continued

April 27, 1999 NHTSA Research& Development
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ACN Crash - Continued

April 27, 1999 NHTSA Research& Development

Occupant #1

ility

Injury Probability
100%

50%

Actual Injury: Cervical Strain (AlS-1)
Transported and Released

Estimate of
Injury Probability

100%

50%

0%

Actual Injury: Non-displaced compression
fracture of the LI vertebral body (AlS-2)

Transported and Hospitalized (2 days)
36




® ® ®
Next Step?

April 27, 1999 NHTSA Research& Development

. WIRELESS E-9-I-I

» Architecture and Standards
- Local / State / Regional / National
- PSAP / Vehicle Capability / Equipment

- Means of vehicle location:
- example: GPS or triangulation

- Means of communications
- example: Cellular or satellite

» Stake holders (non-traditional roles / interactions)

- ComCARE Alliance, AAA, NENA, Emergency Medical, Public Safety,
Consumer groups, Wireless companies

» FCC rule - federal legislation +;



® . ®
9-1-1 Critical Issues Forum

April 27, 1999 NHTSA Researché& Development

. Integrating Transportation, EMS, and 9-I-| :
A Vision for the Future

. May 20, 21: Alexandria, VA

. NENA, NHTSA, ComCARE Alliance, Wireless
providers, CTIA, ITS America

38



Research Activity on
Vehicle Recording System

Japan Drive Recorder Committee



l . ' .

Aim of Project

» True accident investigation

» Improvement of vehicle crash characteristic
and crasn tests regulations in Japan



® ® ®
Research activity

. Committee: research plan

I

. Working Group: technical discussion

I

. Experimental tests at JAR1

T

funds:Ministry of Transportation



Members of the Committee

. Scholars (Professors of University of Tokyo, etc.)
» National Research Institute of Police Science

. Japan Automobile Manufactures Association

. Japan Auto-Parts Industries Association

. Ministry of Transportation

Secretariat: Japan Automobile Research Institute




¢ ®
The Committee

. Committee has just started last month
(Feb. 1999)

. Research work will continue up to three years
(1999,2000,2001)



o ®
Research plan in 1999

. Investigation in the world

l

. Tria development of recoders

l

. Driving and crash experiments

l

. Pilot run




Driving and Crash Experiments

Drive tests Fall test Crash tests

Barrier
Recorder arrie

//i—'."-q—?‘j) Weights
L L1)

A \-‘. 7 .
0
I

Ridge




Vehicle Recording System

* ADR(Accident Data Recorder)

* DMR(Driving Monitoring Recorder)




@ @
ADR system In Japan

. Japanese two makers try to make the ADR
now,but those are not true ADR systems.

1. Kobe Communication Engineering Comipany
2. Data Tec Co., LTD

. Japanese makers combine ADR and DMR
systems, and those are DMR system mainly.



® @ ®
DMR system in Japan

» Regulations. Ministry of Transportation

(established in 1967)

 Apply: Heavy trucks (weights 8000 kg over)
buses and Taxis

 Measure items:. Travel speed, Mileage, Time (24 hours)
- Sampling requirements. 500ms, 2Hz

' Crash reguirements. Max 120G, Time duration 30ms
 Types. Analog recording or Digital recording systems

- Makers, Over ten Japanese companies



Differences ADR and DMR systems

Alm

sampling i1tems

\cceleration

»ampling rate

Recording time

ADR DMR

Accident analysis driving management
drivers education

a lot of items 3(speed, mileage, time)

mesure no mesure

high(2ms) low(500ms)

low(45sec) high(24 hour)

NMhat 1s speed

travel speed
impact speed

reduced speed

travel speed



The Comparison of

Vehicle Recording Systems

Japan Drive Recorder Committee

Recorder

\ A B C

Ty IDMR + ADR DMR + ADR ADR

y | Japan Japan Germany

in ‘20 heavy trucks 300 light and heavy trucks Berlin police 62, Laidlaw school buses etc

ng 20ms, 50Hz 100ms, 10Hz 2ms, 500Hz

ng duration 20 sec/ accident (Max Simpacts) 30sec before accident 30 sec, after accidentls
sec (Max 3impacts)

ration(X) [+2G +2G +50G

ration(Y) I+2G +2G | +50G

rement of angular rotatiofino mesure gyro magnetic sensor

of the vehicle llo~200km/h Depend on speedometer Depend on speedometer

| of time year,/ 'month,”day/ hour,” min, sec year,” month,/ day,” hour,/ min,”sec year,/ month, day / hour,” min

of GPS no latitude, longitude, speed, time no

of steering =+ 100% NO mesure No mesure

of accelerator o- 100% Nno mesure Nno mesure

ng ON/OFF NO mesure ON/OFF

yreak conditon ON/OFF No mesure no mesure(possible)

r conditon ON/OFF Nno mesure no mesure(possible)

-onditon no mesure NO mesure ON/OFF, High/Low

| light conditon no mesure Nno mesure ON/OFF

y of driving monitor raw data actomatic dailv reootrt svstem Ino

tion and analyzing of dat4

administrator can get data and use
analyzing software

Data will be through branch to
administration center. Then, administrator
conduct analyzing by software.

send back to Germany

Recorder can measure human pulse and
electrical resistance of skin

Driver can erase own accident data




SEFTIRE

w 1 L L I A M

Yank out the plugsof autosnoopers

WHEN ALLAN Pinker-
ton, President Abraham
Lincoln's bumbling Secret
Service chief, set up a pri-
vate detective agency af -
ter the Civil War, he
adopted as his logo an
open eye and the slogan
“We Never Sleep.” That spawned the
phrase “private eye.”

Today the eyes have it. Privacy has

. fled. The latest intrusion is the “black

bex,” t h e sensing and diagnostic module
that GM has been secretly dipping into
6 million cars in the past decade.

You can call your new modd a Cadillac
or a Camaro, but what you're driving is
the 1999 GM “Snitch.” Next year you will
have the chance to buy an SUV called the
Ford “Big Brother,” or the Volkswagen
“Bugged Bug.” Wéll-intended to research
the causes of crashes and thereby im-
prove auto safety, the hidden spying de-

ice records what you may have been
oing wrong before a collison — which

could have an impact on insurance or

crimina liahility.
| don't want a car that rats on me.
Down that dippery slope of secret sur-
veillance isa car that constantly records
my speed, or sneakily

Youcancall  tapes my private pro-
fanity at the guy who
your new cuts in front of me, o1
model a reports me to the FCC
. for failure to install a
Cadillac, but cell phone. At the very
whatyou’re  least, | demand a com-
- . mercial Miranda warn-
driving is the ing. as airline pilots
1999 GM have. _
‘Spitch? Secret surveillance
niteh. is but one manifestation

of alarger abomination:
hypercommunication.

Detroit's lust for contact is matched by

Wall Street, coming at it from the other

end: The exchanges will soon make it

possible for customers to make trades at

any hour of the day or night. The brokers

and electronic leashes

motto is the Pinkertonian “We Never

The round-the-clock trading — profit-
taking pillow talk — will be explained as a
necessary adjustment to international
market efficiency, not to mention meeting
the competitionof the Internet. All that
investment for insomniacs time-zones me
out.

Like the spy box in your car and the
pager on your hip, all-securities-all-the-
time is a manifestation of the headlong
rush into the abyss of universal contact.

What's so hot about being totaly
reachable? Where is it written, Thou
Shalt Never Be Out of Touch? Doesn’t
anybody long to be alone anymore? One
of thesedays!l'dliketoturnonaTV set
at an odd hour and see atest pattern. An
entire TV generation has never experi-
enced the peaceful patience of 2 test pat-
tern. Or a message from station manage-
ment saying simply, ‘We're resting.”

Hypercommunication is a throwback
to the treadmill and we are its new oxen.

Too many of us, getting and spending,
have bought the notion that solitary con-

templation is anti-social. A century ago,
when William Jennings Bryan made 16
campaign speeches in a day, an opponent
asked, “When does he think?’

| was offered use of one of the first
pagers. At the 1972 Moscow summit,
President Richard Nixon wanted immedi-
ate access to his traveling staff. When |
objected to this dectronic leash, Bob Hal-
deman said privacy was no excuse, so |
told him that the sudden beep at belt-level
brought on a urinary urgency; he said,
“Oh, you have amedical excuse,” and |
alone am escaped to tell thee.

The desperately in-touch deride as
Luddite any reverence for working hours.
They insist their own round-the-clock
reachability is reversible: “We can aways
turn off the pager, or the cell phone on
safari, or the al-night brokerage; we can
disable the car bug.” They delude them-
salves. Once hooked up, they are hooked
forever.

Why? Because once a person sinks into
an always-reachable state, all fellow-rea
chables resent any turning-off. Col-
leagues consider it aggressive rejection;
global bosses cal it malingering; spouses
label it temporary desertion. When you
are out of pocket, the world is out of sorts.

Thus conscience — that sense of let-
ting down the aways-on side — makes
cowards of us al. If powering down does
not make us feel impotent, it makes us
feel guilty. And that fin-de-milleniare guilt

* a being even momentarily unplugged

steals our supposed “right to turn off.”

| say: Resist the 168-hour week. Buy
unbugged cars and drive incommunicado.
Trade during business hours. On vaca
tion, vacate; on the Sabbath, sabb. Trea-
sure those out-of-touch moments. Be-
come a member of the Great Unreached.

WILLIAM SAFIRE iS acolumnist for the New
York Times. Write o him at the New York

Times News Service, 229 W, 43rd St., New York,
h!'Y. 10036.
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GM Watches You Drive
by Lindsey Arent

12:30 p.m. 3.Jun.98.PDT S ) ] o ]
An in-car surveillance system presently running inside many General Motors vehicles is a significant erosion of
personal privacy, critics and consumer advocates said Thursday.

“The biggest problem is that it appears that these devices were installed without the consumer’s consent,” said
Barry Steinhardt, associate director of the American Civil Liberties Union.

“Clearly, the information will quickly get out of the control of the auto owner,” Steinhardt said. “This may be as
troublesome for what it portends for the future as what it can do now.”

GM said its Sensing and Diagnostic Module (SDM) - currently installed in hundreds of thousands of cars — is only
used for aggregate crash research, and poses no threat to consumer privacy.

Still, watchdogs are concerned that the latest SDM collects a little too much data for comfort.
The unit records and processes the last five seconds of vehicular data before a collision. The box determines the
force of a collision, the speed at which the car was traveling, whether the brakes were applied, and how the airbag

fared. The unit also tracks engine speed, the angle of the steering wheel, whether or not the seatbelt was worn,
and the position of the accelerator pedal.

Presently, it is unclear exactly who will have access to the data collected and what the information will be used for.

The New York Times reported about the device — and the value of the data culled — on Saturday, but the device is
nothing new.

Since 1974, GM cars equipped with airbags have collected crash data. The SDM is simply a superior version of
those earlier diagnostic models, said Bob Lange, a GM engineering director.

“Our view is that the information recorded is the property of the vehicle owner, and we obviously won't collect data
without an owner's permission,” Lange said.

‘When we collect [information] and use it for research data, no one will be able to identify a person or vehicle as
being the source of an event. We will honor the privacy concerns that people might have.”

With the help of a Santa Barbara firm, Vetronix, GM will develop software and a cable that will unlock the secrets
of the box. For a few hundred dollars, consumers will be able to pull the SDM data into a laptop compulter.

Steinhardt said that the data will inevitably end up in the hands of police. Further, it could end up being
subpoenaed in a lawsuit.

Crash-analysis experts also questioned the box’s reliability.

“An inexperienced person might not be able to interpret the data property,” said James Stratton, senior crash
investigator at the William Lehman Injury Research Center at the University of Miami.

Stratton said that some SDMs produce a series of figures, or a code that might be meaningless without the proper
documentation and training. But, he added, the SDM data is far more reliable than that turned up through a typical
crash reconstruction.

With humans, he said, “there’s more room for error.”

Despite the fears of privacy activists, safety industry experts say the box is a giant step forward in vehicle safety
and accident investigation.

“Current methods are clearly not as accurate as we'd like them to be. This could _ive us better information about
how effective restraint systems are,” said Adrian Lund, of the_lnsurance Institute &r Hiahway Safety, a crash
research group funded by insurance agencies.

But regulatory questions linger as well.

6/4/99 8:52 Ab
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“Can or should owners be given the option of havin? the black box installed in their motor vehicles?" asked
Lawrence Friedman, chairman of the motor vehicle liability division of the Association of Trial Lawyers of America.

"Are We going to have a state or nationat law on the books that's going to require the manufacturer to instail it, like
in aircraft?"

University of California taw school professor Eugene Volokh said that data from the system would probably be
admissible in court. ‘A reliable program that gives reliable conversion of the data -- that's like bringing in the

eyewitness,” he said.
That's exactly what makes the unit so menacing, Steinhardt said.

"Its entirely likely that ... legislation will begin to require the installation of various tracking devices on the grounds
that cars are a2 dangerous instrumentality,” he said.

Sensing this apprehension, insurance companies aren't exactly gushing over the boxes.

"People may feel they have the right to privacy in their own vehicle," said Donald Griffin, spokesman for the
National Association of Independent Insurers, which represents over 600 insurance carriers.

"The SDM] could reduce fraud - but it could also cause more lawsuits against insurance companies for Using the
information.”

GM's Lange said he is not concerned that the box might turn consumers off, and that the company’s research
reveals that car buyers aren't particularly concerned.

s Steinhardt remains skeptical.
The joss of personal civil iiberties always begins with the best intentions of our government.”

Decian McCuliugh coniributed to this story.
Related Wired Links: .
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7.Mar.g8
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12.Feb.98
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A Privacy Hole in My Excite
11.May.98

SporisLine Contestants Exposed

18.Dec 98
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‘ >>> 44:Black Box for Automobiles

Hyundai Motor has successfully developed a black box for
automobiles. The company plans to install the newly developed
device on passenger cars and commercial vehicles (as an option)
from 2003, said a company spokesman on May 18. The highly
advanced device, developed with an investment of KRW200 million
since 1997, has functions similar to those for airplanes. Kim
Young-kil, an executive at the company’s R&D center, said that
the device would help to scientifically identify the reasons of
auto accidents, thus easily settling disputes between those
involved. The device memorizes outside shock, and how the driver
operates the steering wheel, brakes and accelerator, among other
driving conditions. Currently, Saab of Sweden is selling
automobiles with a black box.

SUBJECTS: Korea: Business News;
SOURCE: Hankook Kyongje Shinmun, 5/19/99,14;Korea;Korean
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Secret Witness

To Car Crashes
In Black Boxes

As in Planes, Recorders
Hold Pre-Impact Data
FRowTPHeE

By MATTHEW L. WALD

Northwest 54th Street in Miami
was crowded at 4:30 P.M. on Feb. 7,
1997, and many people saw the three-
car collison that killed Detective
Robert Vargas. But none of them
could help the police determine why
he died.

The 29-year-old detective, respond-
ing in his unmarked car to arobbery
cal, had what looked to investigators
like arelatively minor collision with
a Chevy Blazer entering the intersec-
tion from his right His year-old
Chevy Lumina skidded across the
double ydlow line into oncoming
traffic and was struck head-on by a
Mercury Marquis.

Calculating the force of the crash
from the skid marks and wreckage,
investigators determined that Detec-
tive Vargas’'s air bag could have
saved his life.

Why it did not was explained by a
witness who never “saw” the crash,
but reported many of its details elec-
tronically.

A black box about the size of a
videocassette under the Lumina’'s
front seat recorded that the air bag
had, in fact, deployed when the Blaz-
er struck the first blow more violent-
ly than the human analysts suspect-
ed. The bag had deflated before the
head-on callision, leaving Detective
Vargas, who was not wearing a seat
belt, unprotected.

The telltale recorder, known as a
Sensing and Diagnostic Module or
S.D.M., was one of six million quietly
put into various models of Genera
Motors cars since 1990.

A newly developed modd being
installed in hundreds of thousands of
G.M. cars this year records not only
the force of collisions and the air
bag’'s performance, but also cap
tures five seconds of data before
impact. It can determine, for exam-
ple, whether the driver applied the
brakes in the fifth second, third sec-
ond or last second. It also records the

Continued on Page 14
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ﬁast five seconds of vehicle speed,
;engine speed, gas pedal position and
iwhether the driver was wearing a
seat belt.

: Ford has equsppeé hundreds of
ithousands of cars with a similar sys-
ftes; and is developing a device o
iread the data. An industry commit-
itee is trying to develop standards for
‘the recorders.

:+ Specialists in car crashes say the
:devlces could revolutionize some as-
‘pects of accident research.

1 The devices could also bring im-
‘portant changes in insurance settle-
‘ments, crash litigation, automobile
sdesxgn, and even the medical treat-
iment of crash survivors, At the same
jtime, important issues are being
;razseé about who should have access
ito the data.

{ *The data from the SD.M,, in fu-
*mre crash litigation, can be the
;egufva}en: of DNA in paternity suits
land murder cases,” said Edward M.
;xxcci, a lawyer who is currently su-
iing G.M. in a case brought by the
famﬂy of Jerome Brown, a former
professional football player who was
killed in his Corvette in a 1992 acci-
dent.

Mr. Ricci said the recorder in that
car proved that the cause of the
crash was the air bag deploying
when the car hit a pothole; G.M.
disagrees.

But few lawyers or other crash

:specialists know much about the re-
icorders, whose existence is virtually
tunknown to the public.
. The advanced model, which
records the final five seconds of data,
was first installed in 1998 Cadillacs
sold to rental car companies, but it
was done 50 quietly that even execu-
tives at Avis, which buys hundreds of
such cars, were unaware of the re-
corders.

At National Car Rental, a spokes-
woman said executives were broadly
aware of the system but had never

seen any data from a crash.

“Pm sure, potentially, it would be
useful,” said Veronica F. Valentino,
a spokeswoman at National's head-
quarters in Minneapolis. 1 would
think it's additional evidence, and if
it could be brought inte court, would
certainly provide an opportunity to
ook at more information that previ-
ously wasn't available.”

In many states, rental car compa-
nies are responsible for damage
done by the cars they own. They have
paid millions of dollars in judgments
that might have been avoided if
crash box data showed the accident
was not the renter’ s fauit, some’ ex-
perts say.

Insurance executives are interest-
ed, too. They could lead to better
settlements as time goes on,” said
Donald L. Griffin, an executive af the
Natiopal Association Of Independent
Insurers, a trade association that
represents 620 insurance companies.

The data could quickly clarify who
was at fauit, he said, though the
industry would have to have more

- experience with the boxes before de-

ciding whether to rely on them.

Some medical researchers think
the boxes could save lives. If ambu-
lance crews counid read them on the
spot, they could determine whether a
crash w& s severe enough to create a
ikelihood of head injuries, for exam-

le.
P&ome head injuries only become
evident hours dfter the accident, said
Dr. Jeffery 5. Augenstein, a profes-
sor of surgery at the University of
Miami who has been working with
G.M. to develop the recorders. But
the recorders could alert doctors to
watch for brain swelling or other
symptoms.

Dr. Augeas&em, who also has ap-
peared in court as an expert witness
in crash cases, said the data would
give a better picture of what had
happened, but “it will still require
interpretation.”

“You wen’t just plug it into a com-
pouter and say, “You're at fault; you
pay $16 miltion,” ” he said.

G.M. has been circumspect about
the boxes because it does not want
them used in Htigation ; in fact, exec-
utives are concerned that car buyers
could shy away from such cars if
they thought the data could be used
against them.

The automotive biack boxes could
be almost as useful as these on air-
planes. The Nationa! Transportation
Safety Board, best -known for its
plane crash investigations, recom-
mended tast year that they be used in
cars. But compared with flight data
recorders on planes, whose role is
defined by Federal law, the automo-
tive versions are hitting the roads in
alegal vacuum.

“It iS an untested area of law,”
said Lawrence B. Friedman, a per-
sona injury lawyer in Beca Raton,
Fla, and the chairman of the Ameri-
can Trial Lawyers Association’s Mo-
tor Vehicle, Highway and Premises
Liability section.

Massachusetts hopes {0 establish a
pilot program later this year that
would anayze data from the devices
in G.M. carsinvolved in fata crashes
and compare the results with conclu-
sions reached by buman analysis, to
help confirm the electrenic record-
ings. But the state trooper planning
the program, David M. Noonan, said
that hedid notknowif hecouldask a
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A CLOSER LOOK

A Black Box for Cars

The Sensing and Diagnostic
Module records data about a car
crash when an air bag is deployed
or almost deployed. The 1999
version installed by General Motors
records the following:

& Whether the driver was wearing a
seatbelt.

e Time between impacts in a
multiple impact crash when the
initial impact does not cause the
air bag to deploy.

m  Whether the passenger's air bag
was enabled or disabled in cars
with a cutoff switch.

m  Engine speed, vehicle speed.
brake status and throttle position
during the last five seconds
before impact.

e Whether light warning of an air
bag malfunction was on or off.

® Length of time the air bag warning
light was on.

® When during the crash the sensing
system activated the air bag.

@ |f there were any engine or
electrical malfunctions recorded
by the car computer up to the
time of the crash.

e Maximum change in vehicle
velocity in crashes not severe
enough to deploy the bag.

® How much the car decelerated
and how quickly in a frontal crash.

e Time between the beginning of
impact and the maximum change
in velocity.

Source: National Highway Traffic Safety
Administrabon

analyzing the data The company has
been using the information mostly to
refine its on-board safety systems,
and wants the information from the
newer boxes to show what a typical
driver’s behavior is in the seconds
before a crash. When G.M. learns of
afatal crash involving one of its cars,
it attempts to retrieve the recording
device.

“Our interest is in safety research,
and we're not going to encourage its
use” in other forums, said Robert C.
Lange, engineering director of auto
safety at G.M. As for other uses, he
said, **We are not going to be able to
prevent that and control that”

Right now, only G.M. can download

and decode data from its own boxes,
but that will change within the next
few months as software becomes
commercialy available. G.M. has an
agreement with Vetronix of Santa
Barbara, Calif., to develop software
and a cable that will allow anyone
with a laptop to interrogate the box.
Vetronix also holp&e to begin selling
the software, including a proprietary
circuit board that decodes the infor-
mation, in August for afew hundred
dollars, according to the company.

“Probably the owners of the vehi-
cles will be the ones who will be
ultimate arbiters as to whether such
information is retrieved, and if re-
trieved, how it's utilized,” Mr. Lange
of G.M. said. But lawyers and others
said this was an open question.

As a precticadl matter, G.M. has
aready found that if it does not let
others, like the police, retrieve the
data, it may not get much of the data.
Once a car is sold, there is no way for
G.M. to know whether that car be-
comes involved in a serious crash, so
no way to know when to try and
retrieve the box .

Some engineers wince at the com-
ing legal battles. “Everyone proba
bly is hesitant to open this Pandora' s
box,” said Adrian Lund, a crash ex-
pert at the Insurance Ingtitute for
Highway Safety.

For the handful of researchers
now using them in collaboration with
G.M,, the data boxes promise a gold
mine of information never before
obtainable.

Highway safety experts say the
information retrieved could change
the way air bags and other safety
systems are designed.

Air bags are currently made to
meet the Government’s 30-mile-per-
hour. frontal-crash test standard, but
data from rea accidents could show
that the accidents causing the most
injuries are at a higher speed or a
lower one, or are not head-on colli-
sions. That might lead to new passen-
ger protections.

The recorder is “an invaluable
tool,” said James E. Stratton, a sen-
ior crash investigator at the William
Lehman Injury Research Center at
the University of Miami School of
Medicine, who helped reconstruct
the crash that killed Detective Var-
gas.
The recorder is an almost acciden-
tal outgrowth-of the computerization
of cars. Air bags aready come with
computers that measure the “crash
pulse,” or change in velocity, and
caculate whether and when to de-
ploy the bag.

Many cars aso have computers
that keep track of engine speed, car
speed, and the like. G.M."s innovation
Involved adding an inexpensive sys-

tem that records al this data on a
microchip if the car is bumped hard
enough, or amost hard enough, to
deploy the air bag.

The enhanced recorders are in-
stalled on al 1999 Buick Century
Park Avenue and Regal models; the
Cadillac Eldorado, DeVille and Se-
ville models, the Chevrolet Camaro
and Corvette, and the Pontiac Fire-
bird. The company plans to have
them on dll its vehicles in the 2004
model year.

Trooper Noonan, of the Massachu-
setts State Police, said, “This has
great implications for public safety
and public health”

Sometime soon, said Trooper
Noonan, in one of the 400 or so fatal
crashes that occur in his state each
year, two new cars will collide and
researchers will have data from both
of them, which could show tailgating,
speeding, or other signs of bad driv-
ing. °

%’rivate use is more problematic.
A driver charged with speeding or
some other violation after a crash
might seek to bring his own data to
court, to exonerate himself, but
Troopér Noonan said it has not been

determined if such evidence would |

be admissible. -
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Gerard Burkhart for The New York Treoss
Vetronix of Santa Barbara, Calif., is developing software in conjunction with General Motors that would allow
‘ information collected by a car’s “black box” to be downloaded onto a laptop computer after a serioys accident.
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‘“We
Never
Sleep’

HARPERS FERRY, W. Va

When Allan Pinkerton, Lincoln's
bumbling Secret Service chief, set up
a private detective genc%/ after the
Civil War, he adopted as hislogo an
open eye and the dogan “We Never
Sleep.” That spawned the phrase
“private eye.”

Today the eyes have it Privacy
has fled. The latest intrusion is the
“black box,” the Sensing and Diag-
nostic Module that G.M. has been
secretly dlipping into Six million cars,
in the past decade.

You can call your new model a
. Cadillac or a Camaro, but what
you're driving is the 1999 GM.
“Snitch.! Next year you will have the
chance to buy an SU.V. called the
Ford “Big Brother,” or the Volks-
wagen “Bugged Bug.” Wéll-intended
to research the causes of crashes..
and thereby improve auto safety, the
hidden spying device records what
¥ou may have been doing wron?1 be-
ore a collision — which could have

* Jennings Bryan maf#

The round-the-clock trading —
profit-taking pillow talk ~ will be.
eXpIa'ned as a necessary a_djyslment
to International market efficiency’
not to mention meeting the competi-
tion of the Internet. All that invest-
ment for insomniacs time-zones me
out.

Like the spy box in your car and
the pager on your hip, all-securities-
all-the-time is a manifestation of the
headlong rush into the abyss of uni-
versal contact.

What’s so hot about being totally
reachable? Whereisit written, Thou
Shalt Never Be Out of Touch? Does-
n't anybody long to be alone any-
more? One of these days I'd like to
turn on a TV set at an odd hour and
see a'test pattern. As-entire TV gen-
eration has never experienced the

peaceful patience of a test patterngg

ment saying 'simply, “We're rgi¥
ing.ti ,

Hypercommunication is a Jg¥
back to the treadmill and wA 4
new oxen. Too many of }§
and spending, have bougyfy
that solitary contemp '
social. A century agq 1

speeches in a “gdy, an opponent
asked, “When doés’he think?"’

1 was offered e of one of the first
pagers. At the 1972 Moscow summit,.
President Nigon wanted immediate
access to his traveling staff. When |
objected to this electronic leash, Bob
Haldeman said privacy ‘was no ex-
cuse, SO | told him that t&-sudden
beep at belt-level brought orisa uri-
nary urgency; he said, “Oh, you hgve
a_medical excuse,” and | alone asg

caped to tell thee. N

an impact on insurance or Crimina

il # The desperately in-touch deride as %,
Ildl)glgml't want avat Yt rats on me. s~ Luddite any reverence for workin k"!
Down that slippery slopeof secret. «  NOU'S They insist their own round-
Py the-clock reachability is reversible: 5
: “We can aways turn off the pager, ’
or trf]le tgellkphone on %farla_c;ragl e a#-
night brokerage; we can disable the
The world car bug.” They delude themselves.
is too much f(g?g/eerr.\ooked up, they are hooked
: Why? Because once a person sinks
with us. into & permanently reachable state,
al fellow-reachables resent any
turning-off. Colleagues consider it
) aggressive rejection; global bosses
surveillance is a car that constantly cal it malingering; sesuseslabel it
records my speed, or sneakily tapes temporary desertion When you are
my private profanity at -the guy who out of pocket, the world is out of
cutsin front of me, or reports me to sorts. .
the F.C.C. for failure to install acell Thus conscience — that sense of Page

phone. At the very least, | demand a.
commercial Miranda warning, as
arline pilots have.

Secret surveillance is but one man-
ifestation of a larger abomination:
hypercommunication. Detroit's lust
for contact is matched by Wall
Street, coming at it from the other
end: the exchanges will soon make it
possible for customers to make
trades at any hour. of the day or
night The brokers motto is the Pin-
kertonian “We Never Sleep.”

letting down the always-on side —
makes cowards of us'all. If powering
down does not make us fed impotent,
it makes us feel guilty. And that fin-
de-milleniare guilt at beiig even mo-
mentarily unplugged steals our sup
posed *‘right to turn off.”

| say: Resist the 168-hour week
Buy unbugged cars and drive incom-:
municado. Trade during business
hours. On vacation, vacate; on the
Sabbath, sabb; on Memoria Day,
remember. Treasure those out-of-
touch moments. Become a member
of the Great Unreacbed. O
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Black box car idea opens can of worms
Litigation advantages seen..But privacy issues are big worry.
BY BOB VAN VORIS

NATIONAL LAW JOURNAL STAFF REPORTER

The National Law Journal (p. A01)
Monday, June 14, 1999

The initial buzz that followed the news that General Motors Corp. is introducing
“black box” technology into its cars centered on the improvements in safety and
crash data that such technology will bring.

Some plaintiffs and defense lawyers involved in auto crash litigation echo this
positive message, saying that they look forward to more efficient, accurate
resolution of car-crash liability cases. But others, concerned about how the
devices information will be used in court, fear that these black boxes may turn
out to be Pandora's boxes.

"Will this be put to bad use?’ asks Larry Pozner, the outgoing president of the
Nationa Association of Crimina Defense Lawyers. “Inevitably.

“It starts with We have something that will make life safer' and it ends with We
have something to invade your privacy,” " says Mr. Pozner. '

Exigting technology, some of it developed for use in other modes of
transportation, holds out the possibility of truly sophisticated monitoring and
recording devices in cars, raising even more privacy issues. Coupled with the
Globa Pogtioning System, for example, cars could record exactly where they’ve
been driven. Sensors in the steering whedl and brake pedal could easly be used to
show that the driver was weaving or tailgating.

But athough some crimina lawyers and privacy advocates are concerned that
data collected by black boxes may be misused by law enforcement officers,
lawyers involved in litigation resulting from crashes are more optimistic.

Since 1994, sensors in GM cars have captured information that indicates whether

or not the driver's seat belt was latched at the time of a crash. This can be critica
information in some cases, say lawyers. Seventeen states permit defendants in car é
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crash cases to limit damages if they can show that the plaintiff failed to wear a
seat belt, according to the Insurance Ingtitute for Highway Safety.

“A lot of tridls and a lot of courtroom time is related primarily to the question:
Was the seat belt buckled, and did it stay buckled?’ says Richard Bowman, of
Minnegpolis Bowman & Brooke, GM’s primary outside counsdl.

Another question that is often critical is how severe the crash was, measured by

the loss in velocity, or the “delta V." The rule of thumb is: The more severe the
crash, the less the car can be expected to protect the occupants

“Boy, could we put some experts out of work if we \(\ 3 \0 AC \C

give us delta V," says Mr. Bowman.
ail

':_BO

benefit manufacturers, permitting them to defend case

Mr. Bowman believes that the added certainty the ne C‘(} _
AN
performed as intended and to settle cases in which the.

Even some plaintiffs lawyers agree--at least to the exte 6
help lawyers on both sides evauate the strength of case
of money are spent on discovery and on accident recon:

“From a conservative plaintiffs lawyer's perspective, | cc
better,” says Terrence McCartney, of New York’s Rhein;
P.C.

6 million equipped

All told, since 1990 GM has equipped some 6 million vehicles with the capability
to record at least some crash data.

A system that has been installed in GM cars since 1994 records 11 categories of
information, including the amount of deceleration, whether the driver was
wearing a seat belt, whether the airbag was disabled, any system malfunctions
recorded by the on-board computer at the time of the crash and when the airbag
inflated. A more sophisticated system ingtaled in some 1999 models aso records
velocity, brake status and throttle position for five seconds before impact.

Compared with flight data recorders in airplanes, black boxes in cars are fairly
rudimentary. Airline black boxes record 150 separate categories of data and
include recordings of cockpit conversations for 30 minutes before a crash says
Lee Kreindler, a plaintiffs lawyer and expert on aircraft disaster litigation.

Another important difference, says Mr. Kreindler, is that airline black boxes and
crash investigations are heavily regulated by the federa government. In contrast,
car manufacturers can determine the crash data their products will record. And,

most important, there is no provision for investigative authorities to take control
of car black box data

Cars manufactured by Ford keep limited data on vehicle deceleration and airbag /

06/08/1999 4:35 PN
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deployment beginning with the 3 999 models, according t0 aspokeswoman. Other
manufacturers have installed systems to capture different crash data, but none as .

extensively asGM.

But although GM points to the safety improvements that it believes the additional
data will help generate, thecompany has nut been eager to share theinformation
with plaintiffs' lawyers.

"1 have probably had a half-dozen cases with this system in it, and they never
disclosed it," says Larry E. Coben, of Coben & Associates, in Scottsdale, Ariz.
And while theinformation isin the plaintiffs' possession, he says, lawyers
generally have to cooperate with GM to access theinformation without

destroyingit.

According to attorneys who have litigated against GM, only afew plaintiffs'
lawyers wereaware of the data that can be collected, and there are only ahandful
of outside experts to turn to.

One of them iSBill Rosenbluth, aforensic engineer who heads Virginia-based
Automotive Systems Analysis. ASrecently as April, he made apresentation to a
group of products liability plaintiffs' lawyers about the wealth of recorded data
that can be extracted from a car after a crash. Thelawyers, who belongto a
plaintiffs' information exchange that focuses On auto cases, weregenerally

surprised, hesaid. .

Mr. Rosenbluth said theavailable datadiffers among manufacturers and from
model to model, and the car makersdon't go out of their way to makeit easy fur
car owners to retrieve the data.

"Many of themanufacturers don't want peoplelike meknowing what' sthere,
SaySMr. Rosenbluth.

Mr. Bowman, GM's courtroom defender, says that the effect on litigation palesin
comparison with the potential fur improvements in auto safety. ~..tO its effect

on litigation," he says.
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GM I nstal | s 'BlackBox'onAutos

June 2, 1999

WASHINGTON - The Associated Press via NewsEdge Corporation :
General Motors Corp. has a device in many of its new cars that
functions like the black box recorder in airplanes: It collects data as
a car crashes.

Doctors and government officials say that information can help them
better understand how the human body tolerates car crashes. It
could then be applied to construct safer cars, improve the treatment
of crash victims and write government auto safety standards that
would better protect crash victims.

The existence of the so-called auto black box system also is raising
sensitive privacy questions about whether such information can be
used in litigation.

The most sophisticated version of GM’s device, known formally as a
sensing and diagnostic module, is in hundreds of thousands of GM
cars from the 1999 model year, GM says. It is part of the air bag
sensing system on the 1999 Buick Century, Park Avenue and Regal,
the Cadillac Eldorado, DeVille and Seville, the Chevrolet Camaro and
Corvette and the Pontiac Firebird.

The module will be in almost all GM vehicles within the next few
years, the company says.

The module stores information in the seconds before a car sensor
identifies a crash and fires the air bags. The data includes the speed
of the car, whether the driver was wearing a seat belt, when an air
bag deployed and whether the driver used the brakes. It can also
determine whether a warning light was illuminated on the dashboard
telling an owner to service an air bag.

GM has quietly installed different versions of the sensing system on
some cars throughout the 1990s, but the modules have become
more sophisticated over time. Their existence became public in a
paper written by GM and government engineers and presented at a
onference last month.
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' 3M Installs ‘Black Box' on Autos

Up until now, government crash investigators could only take an
educated guess at the speed of a car involved in an accident based
on evidence at the crash scene.

" "Technology allowing vehicle safety researchers tu collect objective
data would open the dour to a new generation of understanding," the

paper said,

GM is currently the only automaker that makes such data and the
tools to recover it available to researchers, the paper said.

Bob Lange, director of engineering safety fur GM, said he wanted tu
use the information to better understand the injuries of people of all
ages in crashes so that autos could be designed to * * reduce the
likelihood Of injuries."

GM has been using the technology on Indy race cars since 1992 and
it has led to better crash protection fur drivers, Lange said.

* “There's an incredible opportunity to improve safety," said Dr.
Jeffrey Augenstein Of the Crash Injury Research and Engineering
‘Network. Augenstein said if doctors know more about crashes, they
can target their treatment of patients, in some Cases including
checks fur serious injuries they might have missed.

John Hinch, a research engineer at the National Highway Traffic
Safety Administration and one of the authors of the paper, said he
saw " lots of potential” in using the module's data. GM hopesto
have laptops available so government crash investigators can
download data independently of the company by the end of the year.

‘_“if we can understand crashes better, we can have better sensors
(in automobiles), better air bags," Hinch said. ' * NHTSA can build
better (safety) rules and have better information fur consumers."

Insurers also Seem to favor so-called black boxes fur cars, in part
because it would help them determine Who is at fault in accidents.
But they say courts will first have to sort through how such devices
could be used in litigation and whether they are reliable if
contradicted by eyewitness accounts.

Norman Jolly, an attorney Who has litigated auto cases, said he has
aready seen auto companies try to use air bag deployment
information Stored on a car computer chip as a defense in lawsuits.

He believes companies will nut be able to keep such information
private. "~ ‘They’re going to know if your case has merit, and vice

versa,"” Jolly said.

Ford Motor Co. said a more limited version of the module was on all
its 1999 vehicles, but the company is unable to retrieve the data fur
customers.

{Copyright 1999, Associated Press]
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Justice for dangerous drivers?

Cl Causing Death by
Dangerous Driving —
up to 10 years prison,
unlimited fine, at least 2
years disqudification

O Dangerous Driving - up
to 2 years prison,
unlimited fine, at least 1
year disqualification

O Cardless Driving - up to

There is growing public
disquiet a what is percelved as
a lenient approach to those
guilty of causing death and
injury on our roads. Poor and
dangerous driving have been
identified as primary causes of
road accidents. TRL is carrying
out research, on behalf of
DETR, into theway inwhich

bad driving offences are dealt £2,500 fine, possible

with by the criminal justice disqualification

Q/Sen’] o]
The offences relating to bad There is no charge of Causing

driving were reformulated in

the 1991 Road Traffic Act, to

more readily identify and
punish dangerous drivers. The
earlier offences of Reckless

Driving were replaced by

“Dangerous Driving” and

“Causing Death by Dangerous

Driving”. These changes were

intended to move the emphasis

from the drivers state of mind
to the objective quality of the
driving. According to the new
legidation, adriver is guilty of

Dangerous Driving if:

O the way he drivesfdlsfar
below what would be
expected of a competent
and careful driver and

Cl it would be obvious to a
competent and careful
driver that driving in that
way would be dangerous

Thisresearch is examining
how the criteria defining these
offences are goplied in practice,
and how bad driving offences
are viewed by the agencies
involved in the justice system.
It examines the extent to which
the consequences of bad
driving (death or injury) play a
part in the decision-making
process. At present the

whether the “ddliberate” nat
of some kinds of bad drivi

penalties, or whether t

key issue, regardless of t
actual consequences.

procedures that identify, conv

out an analysis of sentenci

b nafmcn mend albne sl TONT A

Death by Careless Driving
(except where acohol or dru;eg
are involved). This, togethe
with the much higher penal ty
for dangerous driving where
death results, has caused son:
debate on how far the syste
does (or should) focus on tl
standard of the driving alon
as opposed to the consequencey
Further argument centres {

should attract the highg

potential danger should be t

The objective of the projg
is to determine the effect of 4
199 1 Road Traffic Act on d

and sentence those guilty of vel
bad driving offences. Ti
research seeks to ascertain ho
the police view bad drivin]
what is leading prosecutors g
select one offence rather the
another, and why courts choos
one pendty rather than anothe)
By examining the whol
procedure, from charging t
sentencing, as well as carryin

trends and reconviction ratdg

will provide an understanding
of how current legidation is
being applied, whether there is
sufficiently clear guidance on
the law and its purpose, and
how this affects the choice of
penalty.

Part of the study involves
“tracking” a number of
individua cases, to see how the
criteria for determining whether
a particular piece of driving
was dangerous or careless is
applied. Severd police forces
in both England and Scotland
are assdting in this research, as
are the Crown Prosecution
Service, the Crown Office, the
Magistrates Association and a
number of Crown Court Judges.
By identifying how common
features across a number of
cases are dealt with, it is hoped

technology

TRL's accident prevention
and risk management work is
niot just limited to providing
expert safety advice to those
in the public sector. An
increasing number of bodies
approach TRL with concerns
asto their corporate liabilities,
increasing insurance and
contingency costs, and the
commercial worth of their
safety strategies. Providing
innovative analysis techniques
and cogt-effective research and
consultancy is fundamenta to
;. TRL’S mission.

One such sector is company
car accidents. Many fleat
operators have sufficiently
- largefleetsforrobuststatistical
analyses to be undertaken .
Installing a suitably tailored
commercia vehicle accident
database linking accident,
i personnel and vehicle
L operations is an approach that
b ensures that efforts and
E spending are targeted where
the greatest and most cost
effective accident reduction is
possible.

Many companies consider
that, with a high or increasing
accident rate, their only option
istoinstigatedriver training.
Some firms fed that new
technologies may help them -
‘black box’ journey and
accident data recorders are
now more widely available and

I Ananciallvviahle fora numhber

Managing risk with “Black Box”

to highlight the areas which
require further clarification or
guidelines. This exploration
will seek to identify whether
“lesser” charges of for
example, careless driving are
being brought where a charge
of dangerous driving might be
appropriate.

In 1996 5,800 people were
convicted of Dangerous
Driving and 57,400 of Careless
Driving. In that year 3,598
people were killed on the roads.
In 382 of those cases someone
was charged with Causing
Death by Dangerous Driving,
and 245 of those people
convicted.

Contact: Lorna Pearce 0445
enquiries@trl.co.uk

Journey data recorders can
record detailed, extensive and
objective information concern-
ing vehicle status during
complete journeys. Accident
data recording devices trigger
in the event of a crash, retain-
ing crucial speed, deceleration,
rotation and equipment status
data for the seconds immedi-
ately before and after the
impact.

In some instances, accident
data recorder units have been
linked to significant reductions
in fleet accident rates. TRL is
interested in the scale of this
reduction, whether the effects
are sustained and can be
targeted at particular vehicles
or drivers, and whether the
driving behaviour and accident
rate of private motorists would
be similarly affected.

TRL has long experience in
comparing new technologies
and continues to study the
human factors associated with
the driving task particularly in
respect of the various
influences on safety. “We are
in a unique position to
independently  appraise
corporate fleet accident
problems, recommend suitable
safety measures and measure
the subsequent effects,” says
Paul Forman.

Contart: Paul Forman 0890
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General Motors’ Motorsports Safety Technology Research Program
investigates Indianapolis-type racecar crashes using an on-board recorder.

crashes for the purpose of under-
standing the various factors involved
in occupant injuries has alowed for the
development of countermeasures for in-

The investigation of automobile

(amost exclusively. males less than 50
years old), and the fact that the cars al-
ways are traveling in the same direction.
However, emphasis in the MSTRP has
been on determining the crash forces act-

future passenger car designs after suffi-
cient work is done to transform the
knowledge from the racecar to passenger
Car setting. This transformation requires
careful investigation and study to dis-

jury mitigation The methods of
organizing and cataloging the vari-
ety of information collected from
such investigations of highway
crashes in the U.S. were formalized
in the 1960s and 70s. During that
time, computerization of the data-
bases became viable and coding
methods were developed to alow
categorization of crash conditions,
vehicle damage, and occupant inju-
ries with codes that could be
searched and retrieved by a com-
puter. That capability greatly ex-
panded the ability of researchersto
analyze mass accident data statisti-

cem the basic principles that can
be distilled from the information.
Application of the knowledge to

e

the passenger car may not only
affect vehicle design, but also
crash-test dummy design, injury
criteria, and regulations.

Investigation of highway
crashes results in data that typi-
cally consist of a description of the
accident scene and canditions at
the time of the crash; estimates of
the vehicle trajectories and*
speeds; a description of thenature
of the impact and the exterior
damage to the vehicle; a descrip-

cdly.

In 1991, during the planning of
the GM Motorsports Safety Tech-
nology Research Program
(MSTRP) it was concluded that there was
a need for a similar methodology to en-
hance the collection of racecar crash data.
The goa of the MSTRP is to improve the
safety of both racecars and passenger
cars through the application of crash pro-
tection research methods. The program
is primarily focused on Indianapolis-
type (Indy-type) racecar crash investiga-
tion. The study of these crashes has
proven to provide an amost laboratory-
like setting due to the similarity of the
cars and relative simplicity of the crashes
(predominantly planar crashes involving
single car impacts against well-defined
impact surfaces). There are many dis-
similarities between crashes with pas-
senger cars and those with racecars such
as construction of the chassis, configura-
tion Of the cars, driver position and pro-
tection systems, driver demographics
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Figure 7. The Indy-type racecar is a single-seat, open-
wheeled, open-cockpit, mid-engined vehicle with a carbon
fiber/aluminum honeycomb composite chassis.

ing on the driver by measuring the ve-
hicle decelerations as near to the driver as
possible. Thus the link from the racecar
to the passenger car is the human occu-
pant. An understanding of the crash
forces and injury outcomes with the
racecar driver can be of great value in

Table 1. Distribution of major

deceleration impacts (202 cases).

Impact direction | Cases (%)

Front 3.1
Right-front 1.6
Right-side 37.0
Right-back 1.6

Back 12.4
Left-back 9.6
Left-side 34.0
Left-front

2 0

tion of the damage to the interior
of the vehicle, including possible
occupant contact points; and de-
talled information about occu-
pant injuries. Usually, these items are not
determined at the scene, but rather a day
or so after the crash.

Investigation of Indy-type racecar
crashes alows for some significant differ-
ences in methodology in comparison to
highway crashes. In contrast to the high-
way driver population, the Indy-type
racecar driving population is well defined,
being limited in any one season to about 50 -
drivers. Similarly, if a crash during a race
occurs, its location is also well defined and
limited to one of 20 or fewer tracks. The
structural designs of all the Indy-type
racecars are Similar and controlled by the
sanctioning bodies. There is often video
coverage of the vehicle crash trgjectory and
vehicle impact attitude from various per-
spectives. Given the tight space for an
Indy-type racecar driver and the manda-
tory and universal use of multipoint belt
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restraints, there are no questions
concerning driver position and re-
straint use at the time of a crash. All
of these factors present significant
advantages in conducting an inves-
tigation, and in the accuracy and
detail of data when compared to a
ichway crash investigation.

12 3 4 5 6 7 B
Case number

9 10 11 12 13

Automobile Racing Teams (CART)
and, since 1996, the Indy Racing
League (IRL). These include inci-
dent reports from track observers,
photographs of crash damage to the
vehicle, and injury information
from the medical teams.

The package of data being gath-

The Indy-type racecar that is
the subject of this study is a

Figure 2. Frontal impact peak decelerations.

ered for the MSTRP consists of sec-
tions with general information, car
deformation, crash description,

singleseat, open-wheeled, open-
cockpit, mid-engined car with a
carbon fiber/aluminum honey-
comb composite chassis known as
atub (Figure 1). The driver's com-
partment is a narrow, tightfitting
tunnel with a form-fitting seat that
is steeply reclined (up to 45” from

Peak
deeleration ( g)

Total velocity change (ft/s)

0 30 60 90 120
120 - oot syt eseoyeeeeesenecoegeemeeoos
100 A +
80 -
60 - =
hd Py
|
0 ;
0 10 20 30 40

Total velocity change (m/s)

driver information, driver injury,
photographic coverage, and an
overall summary. The genera in-
formation section contains data on
the race event, racecar type, track
type and conditions, crash classifi-
cation, and comments. The car de-
formation isindicated on a drawing

vertical), positioning the driver's
arms and legs horizontally. The
required restraint system consists
of double 75-mm (3-in.) wide shoulder
belts connected to a 75-mm (3-m) wide
lap belt and double rearward-facing 50-
mm (2-m.) wide antisubmarining straps.
A head restraint pad supported by the
chassis structure behind the seat is also
required. The sides of the cockpit are
high and extend well above the shoul-
ders of the driver, usually up to the sides
of the head.

There are noteworthy structural fea-
tures related to the crash performance of
these cars in the front, side, and rear. The
front of the car has a narrow tapered cone

led a nosecone. It is required by the

ctioning bodies to pass an axial im-
pact test for energy absorption and im-
pact force control in frontal crashes. The
sides of the car feature composite hous-
ings caled sidepods, which contain the
radiators for the engine cooling

Figure 3. Frontal impact peak decelerations versus total
crash velocity change.

composite chassis ends in front of the
engine with a fuel tank between the rear
of the cockpit and the engine. The engine
and transmission are structural units and
carry rear suspension loads to the chas-
sis.

The anthropometry of Indy-type
racecar drivers was documented by an
MSTRP study in the early stages of the
program. In general, the average driver
is similar to the 50* percentile male of the
general population. The age for a driver
ranges from 25 to 50 years with an aver-
age of 34.

Many of the basic aspects of investi-
gating racing car incidents (crashes) were
aready in place, in some form or another,
with the sanctioning bodies for Indy-
type racecar racing, the United States
Auto Club (USAC), the Championship

of an open-wheeled racecar. The

crash description has an overall
drawing of the track and a place for a
detailed sketch of the incident site. Infor-
mation consists of the anthropometry
and posture of the driver, restraint type,
and initial post-crash status and -treat-
ment. The driver injury section contains
detailed injury information as deter-
mined by a medical team. The photo-
graphic coverage section documents the
existence and location of thevarious pho-
tographic records of the car, the incident
site, car kinematics (video), and any
other photographic records (such as till
photographs of the impact by track-side
photographers). The summary sheet
‘contains subsets of the data in the other
sections for quick review.

The most specialized revision of stan-
dard crash investigation coding methods
involves vehicle damage. Highway
crash investigation studies use the

Collison Deformation Classifica-
tion (CDC) method for this pur-
pose. ‘ The CDC uses a seven charac-
ter alphanumeric code to describe
the crash force direction (using
clock directions), general area of
damage, specific horizontal or lat-
eral area, specific vertical or lateral

100 area, type of damage distribution,

and a damage-extent code. The
CDC method was taken and spe-

cidized for the Indy-type racecar
case and driver injury coding was

system and other auxiliary equip- -

ment. They are wide structures | & o T Velocity change = 61 km/h (39 mph)

because they also house aerody- § 607

namic tunnels for the creation of g fg:

downforce on the car. Although g 30+

they are not required to pass a S 5

dynamic impact test like the ‘g 10 -

nosecones, the sidepods serve as C 0+4 + * t t

protective structures for side im- 0 20 40 60 80

pacts by providing adegree of en- Time (ms)

ergy absorption and force control.

Because of the single-seat configu-  Figure 4. Severe frontal impact deceleration-time history.

ration, with the driver on the

centerline of the car, the driver re-

ceives maximum benefit from the I

sidepods regardless of which side < B 1%

the car is impacted. In contrast to 8t &

the front and sides of the Indy- g

type racecar, the rear structure S o

ConSiStS Of a mounted engine/ 1 15 29 43 57 71 8599 113 127 141
Case number

added to the investigation records.,
Both the Abbreviated Injury Scale
(AIS) code used in highway crash
investigation, and the ICDICM dis-
charge diagnosis code used by hos-
pitals, were recorded for each
driver injury.

The goal of the MSTRP database
isto move from individual physical

arbox, which, in the past, has
‘t been designed for force con-
ol or energy absorption. The

88

Figure 5. Side impact peak decelerations.

files, containing the information
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outlined above, to a completely
computerized database with all
the information stored in a form
that can be easily searched by
computer. That phase of the
work is presently in progress.
The most unique feature of
the MSTRP Crash Investigation
Study is the use of an onboard
crash recorder to measure ve-
hicle chassis crash decelerations.

Peak
deceleration

Total velocity change (ft/s)

140 0 20 40 60 80 100
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100 L . " S
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0
0, .5 10 15 20 25 30

Total velocity change (mv/s)

pact directions, in terms of principal
direction of deceleration for the 202
incidents, have been categorized
(Table 1). The categories were des-
ignated as front, side, or back. The
front category was defined as pre-
dominantly forward deceleration
with significantly less or no lateral
deceleration while the side category
was defined as piedominantly lat-
eral deceleration with significantly
less or no forward deceleration. The

Early in 1992, it was determined

Figure 6. Side impact peak decelerations versus total crash

that an impact recorder was the velocity changes

only way to obtain accurate in-

back category was defined as pre-
dominantly rearward deceleration

formation on the deceleration-
time histories and peak decelera-
tion levels associated with an
Indy-type racecar crash. The re-
corders were first installed in
Indy-type racecars in May 1993,
at the Indianapolis Motor Speed-
way, and were used in increas-
ing numbers of cars throughout
the remainder of the 1993 season.
In 1994 and 1995, the recorders
were ingtalled in virtually every
Indy-type racecar in every race

Lateral daceleration (g)

Velocity change = 104 krvh (64.5 mph)

[] 20 40 60 80 100

Time (ms)

with significantly less or no latera
deceleration.

Over hdf the frontal crashes had
peak decelerations above 40 g and
the mean peak deceleration for the
13 cases was 50.7 g (Figure 2). Four
of the cases (31%) had peak decel-
erations above 60 g and three of
those four had total velocity
changes greater than 24 m/s (80 ft/
s) (Figure 3). Figure 4 shows the
time-history of a severe frontal
crash.

of the season and, since 1996,
have been in every IRL racecar.
The preferred location for the re-
corders is mounted on the floor of the
car, below the driver's knees. This puts
the recorder as near the driver as pos-
sible while remaining accessible and
easy to ingtall. The recorder is attached
with four bolts to provide a rigid cou-
pling to the car chassis.

The chassis deceleration data from a
crash is routinely filtered by a low-pass,
100-Hz, four-pole, Butterworth filter
that is part of the IST EDR3

Figure

7. Severe side impact crash deceleration-time history

driver to the car. To emphasize the bio-
mechanical significance, only those
crash recordings that had a peak decel-
eration greater than 20 ¢ were analyzed.
The direction of impact to the car de-
pends on the attitude ‘of: the car at the -
instant of impact and the pre-impact mo-
tions of the car (especialy rotations). As
a result, the point of impact and the direc-
tion of impact can vary. greatly. The im-

As shown in Figure 5,105 (73%)
of the 143 total cases classified as
side impacts had peak decelerations
above 40 g with 41 cases (28%) above 60 g
and 7 cases (5%) above 100 g. The mean
peak deceleration was 53.3 g. The mean
total velocity change for the side impacts
was 12.6 m/s (41.4 ft/s) (Figure 6). Fig-
ure 7 shows the- timehistory’ of asevere -
side impact.

As shown in Figure 8, 30 of the 46
cases (65%) had peak decelerations
above 40 g, with 17 cases (37%) above 60
g and 6 cases (13%) above 80 g. The

analysis package. This filter was
chosen as one that corresponds
to an SAE Channel Class 60 filter,
which is commonly used to pro-
cess vehicle chassis decelera-
tions in automotive crash test-
ing. This allows the rigid bady
motion Of the chassis to be char-

Peak deceleration (W

120

80
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20 T

T I
1 16 31 46
Case number

mean peak deceleration was 53.3 g,
and the mean total velocity change
was 11.6 m/s (37.9 ft/s) (Figure 9).
Figure 10 shows the time-history of
asevere rear impact.

The' data presented in this article
represent a new source of informa-
tion on the tolerance of the human
body to whole-body deceleration.

acterized and, by inference, the

motion experlenced by the Figure 8. Rear impact peak decelerations.

highly restrained driver. It

The combination of accurate record-
ing of the chassis decelerations and

should be understood that this
estimated whole-body decelera-
tion is only alower bound on the
decelerations experienced by the
body segments of the driver.
Since there are no force-limiting
belts or extensive crushable inte-
rior components restraining the
driver, the actual decelerations
will always be higher than the
measured rigid body decelera
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Total velocity change (ft/s)
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relatively tight coupling of the
driver torso to the chassis provides -
a unique opportunity to study the
biomechanics of injury to a living
human under high-severity crash
conditions with time durations near
the range of severe highway
crashes. A typical 50 km/h (31
mph) frontal barrier crash of a pas-
senger car has a duration of about
100 ms, while human volunteer sed

tions of the chassis due to less-  Figure 9. Rear impact peak decelerations versus total crash tests are usually conducted at low
than-perfect coupling of the velocity change.
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deceleration levels and have much



Build your test systems
faster with National
Instruments computer-
based measurement and
automation products. Our
software and hardware
solutions increase your test
performance, no niatter
what the task, with: ~
« Increased flexibility

. Greater solutions

« Faster development

Create a virtual
instrumentation
solution for your
automotive application.
« Noise and vibration

« Invehicle test

« Emissions

o Real-time

« Simulation

« And more!

For a FREE copy of our new

call or visit our Web site

T NATIONAL !
INSTRUMENTS

www.natinst.com/automotive

(888) 667-5347

Tet: (512) 7940100 . Info@natinst.com

Y2K

® Cmee P i

'

90

longer durations. The mean values of

" peak decelerations for all three directions

of impact in this study were over 50 g.
The highest recorded human volunteer
ded exposures were 40-45 g peak decel-
erations reported by Stapp in 1970.

The extremely high deceleration lev-
‘els recorded in this study provide signifi-
cant insights into protection of the chest,
particularly in side impacts. Specifically,
it does not appear that chest-accelera-
tion-based criteria for injury prediction,
as currently required for injury assess-

able. Factors that may influence such suc-
cessful outcomes include lack of intru-
sion; uniform support of the body from
the feet to the head; thoracic containment
by the tight, wide, double shoulder belts;
and significant load paths around the
chest through seat/chassis contact with
the pelvis and shoulder. The combination
of no direct intrusion into the chest,
coupled with stable loading of the pelvis
below the chest and the shoulder above
the chest, means that chest deformations
other than inertially induced deflections

are minimized. The hair-

-10

Time (ms) o

line fractures in the shoul-
der and pelvis of the 127-g

90 Velocity change =70_km/h (29 mph) side impact case are evi-
g ‘ dence of these load paths.
S 60 The existence of a shoulder
§ s0 load path is made possible
3 % by the stabilizing influence
L2 of the shoulder belts. Addi-
g " tionally, the tight, wide,

shoulder belts serve to con-
strain the fore/aft deflec-
tion of the chest dire to side

Figure 10. Severe rear impact deceleration-time history.

ment in federally regulated crash testing,
have validity. The 60-g resultant spinal
acceleration limit commonly used for
frontal crash testing was obviously ex-
ceeded in many of these crashes. The
chassis deceleration level exceeded this

limit in 62 (30.5%) of, the cases in the

study. Sled-testing simulations of frontal
crash&, with the Indy-type racecar con-
figuration of a reclined seating position
and sixpoint restraints, produced pesk
Hybrid 11l dummy spinal resultant accel-
erations on the order of 1.5 times the peak
chassis deceleration. Similar dynamic
amplification factors would also occur in
side and rear impacts. The ded tests
showed that chest deflections with the
double shoulder belts produced peak
values below the commonly used limit of
50 mm (2 in.).

The side impact injury assessment cri-
terion of TTI(d) (Thoracic Trauma Index)
limited to 85-90 g for the average of the
rib and spinal lateral peak accelerations
would also seem to be exceeded in many
of the side impact cases without chest
injury. In fact, even without consider-
ation of dynamic amplification, the chas-
Sis accelerations exceeded the 85-g limit
in 11 cases without chest injury. The 130-
g pelvic acceleration limit for side impact,
on the other hand, may have been con-
firmed to some extent by the hairline
pelvic fracture mentioned above for the
case of 127-g peak deceleration.

The lack of internal organ damage in
the chest for the side impacts is remark-

loading and may serve to
keep the internal organs
from moving excessively within the rib
cage. Cadaver-based side-impact studies.
would predict that aortic ruptures would
have occurred in many of the side impacts
in this study. While it is true that all of the
drivers were physicaly fit athletes, they
were not, in general,. extraordinarily,
strong or conditioned to impact like foot-

‘ball players.

Five and a half years of investigation of
Indy-type racecar crashes have provided
anumber of insightsinto the dynamics of
racing car crashes. What began as a pro
gram to investigate racing car crashes to
improve the safety of racing cars has had

the additional benefit of providing new

information on the tolerance of the human
body to crash decelerations. The data on
chassis deceleration call into question the
use of thoracic spinal acceleration in in-
jury assessment, particularly in side im-
pacts. Subsequent study of these crash
conditions using instrumented test dum-
mies and mathematical models will pro
vide even greater insight into the toler-
ance of the humanbody to impact loading
as well as into ways to improve protection
for both racing drivers and passenger car
occupants.

Information was provided by John Melvin,
Kenneth Baron, William Little, and Thomas
Gideon of General Motors Corporation and
John Pierce of Kestrd Advisors, Inc.

Interesting? Circle 9
Not interesting? Circle 10
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EDR and Privacy Issues -~ Volkswagen’s Position

Event Data Recorder

Event data recorders are devices proposed to be installed by automobile
manufacturers into new motor vehicles prior to their delivery to dealers for resale
to consumers. Such devices are proposed to record both accident related data
objectively measuring the accident vehicle’s performance as well as accident
relevant data solely within the control of the driver or other occupants of the
accident vehicle. Among the latter may be the speed at which the vehicle was
operated at impact, whether or not seatbelts were worn by the driver or other
occupants, the direction of the impact, turn signal operation, brake application,
steering wheel position and other similar data indicating whether or not the driver
caused or contributed to the accident. In some instances the data objectively
measuring vehicle performance may also be used to affirm or rule out the
possibility of a vehicle malfunction.

Use of the EDR Data

The data collected by EDRs may be used for multiple purposes, among them
accident research preparatory to new motor vehicle safety regulations, improved
accident performance of motor vehicles undertaken by the automobile
companies, law enforcement and use of the data as evidence in litigation
designed to assign liability to vehicle operators, automobile manufacturers or
entities responsible for the construction and maintenance of highways.

Right to Privacy

Federal and in many instances state statutory law, with certain exceptions,
prohibit the disclosure of any document to any person or another agency except
with the written consent of the person to whom the record pertains. The
purposes of these statutes are to protect the individual against infringing upon his
or her rights to privacy as agencies embark upon data collections for multiple
purposes. Certain private businesses are similarly regulated by federal and/or
state law, i.e. the credit reporting industry.

The extent to which a vehicle owner has a right to privacy regarding EDR data
depends in Volkswagen’s view on whether or not the data identifies the individual
person or event, or whether or not the individual person is deemed to have given
his or her consent to the use of the data in the manner proposed.

Data Identifying the Individual

It is Volkswagen'’s position that irrespective of how any particular data relating to
the accident is proposed to be used, if it permits identification of the individual
person tied to the accident, that person should be advised of its proposed
collection and use regardless of whether or not the law requires it. Volkswagen
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is committed to respect the privacy of its customers and it will not invade a realm
of privacy, which is generously drawn, unless the vehicle owner or occupant has
consented to that incursion of privacy. Volkswagen also recommends that the
Working Group retain a law firm with constitutional expertise to conduct research
in an attempt to identify the historical origins and the constitutional parameters of
the right to privacy under state and federal constitutional law.

Data Not Identifying any Individual

The right of the individual person to be protected against unreasonable invasions
of his or her private realm is implicated significantly less by data which is not
individualized by the identity of the owner, driver or occupant. The collection or
presentation of non-individualized data remains useful for the purpose of research
preparatory to the development of new motor vehicle safety regulations and
improved vehicle safety performance without raising the privacy concerns
previously discussed. Nonetheless, even in this context, Volkswagen
recommends that the purchaser of a vehicle equipped with an EDR device be fully
informed of the nature of the data collection which is being undertaken, and the
use which is made of the data. Furthermore, unless compelled by government
regulation, Volkswagen would want to extend to the prospective purchaser the
option of purchasing a vehicle with or without an EDR device.

Maintenance of the Integrity of the Data Collection Process and Program

Volkswagen believes that it is necessary to protect the integrity of the data
collection process by addressing as early as possible issues of accuracy of the
data, quality control, privacy concerns and use of the data in order to avoid
creating the impression among vehicle owners that “big brother” in concert with
the auto industry has the ability to aid law enforcement or influence private rights
of action filed in a court of law. We therefore recommend that a data collection
program be implemented in phases in order to allow the public to be educated
about the laudable purposes of such a program. Volkswagen believes that the
first phase should focus on the use of non-individualized data in conjunction with
research supporting new or improved safety systems and regulations, research
that the government conducts jointly with the industry. As the public becomes
educated about the value of such research and as privacy concerns are
discussed and subordinated to the laudable public purposes, data collection and
use could be expanded into other areas.

The Issue of Ownership of the Data

The issue of ownership is closely intertwined with the issue of the scope of the
rights to privacy that the constitution allocates to the individual in our society.
Volkswagen recommends that we defer to the legal research which inevitably
needs to be undertaken in preparation for addressing potentially explosive public
concerns for privacy and the idea of “big brother” looking over each citizen’s
shoulders when a motor vehicle accident occurs.



D.5

MEDICAL RELEASE STATEMENT

Ordinarily, the NASS contractor and the NHTSA make arrangements with local
hospitals to obtain medical 1injury information without compromising
hospital policy on data release. If hospital policy requires a patient
release, the researcher will attempt to obtain a signed release from the
patient. The release assures the patient that the medical information
obtained will not be compromised by release of personal identifiers. An
example of a medical release statement is given below:

"1, hereby authorize the
release of the necessary medical information from my
medical records at_(name of Medical Insituer tO provide
for the identification of the initial injuries
sustained in the motor vehicle crash in which | was
involved.

This information 1is to be released only to
authorized employees of [(name of contractor1 Who are
conducting motor vehicle traffic crash research for
the United States Department of Transportation,
National Highway Traffic Safety Administration,
under the National Accident Sampling System,
Contract (00T - Number).

| understand that no names, addresses, telephone
numbers, or any other means of identifying me with
the motor vehicle crash or injury data will be
associated with the hard copy case report. Medical
reports will be maintained for no longer than thirty
(30) days after the date of this release by the (name
of contractor Before the National Highway Traffic
Safety Administration (NHTSA) enters the hard copy
case report into a public storage file, the medical
report will Dbe removed and may be used
confidentially by the NHTSA as part of a clinical
sudy of traffic crash injury consequences. At the
end of three years, the report will be destroyed by
the NHTSA storage facility clerk.

patient's signature date
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Region |, One Congress Street, Suite
1100 (CAA), Boston, MA 02114-2023,
Region I's technical support documents
are available for public inspection
during normal business hours, by
.appoi ntment at the Office of Ecosystem
Protection, U.S. Environmental
Protection Agency, Region |, One
Congress Street, 11th floor, Boston, MA
and Division of Air and Hazardous
Materids, Department of Environmental
Management, 291 Promenade Street,
Providence, RI 02906-5767.
FOR FURTHER INFORMATION CONTACT: lan
D. Cohen, (617) 918-1655.
SUPPLEMENTARY INFORMATION: For
additional information, see the direct
final rule which is located in the Rules
section of this Federal Register.

Authority: 42 U.S.C. 7401 et seq.
Dated: May 6, 1999.
John P. DeVillars,
Regionad Administrator, Region |.
[FR Doc. 99~13029 Filed 6-1-99; 8:45 am]
BILLING CODE 8580-50-P

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 52
[MA-87-7202b; A-1-FRL-6346-7]

Approval and Promulgation of Air

Quallty Implementation Plans;
assachusetts and Rhode Island;
trogen Oxides Budget and

Allowance Trading Program

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Proposed rule.

SUMMARY: The EPA is proposing to
approve State Implementation Plan
(SIP) revisions submitted by the States
of Rhode Idand (RI) and Massachusetts
(MA). The revisions consists of adding
a regulation entitled, “Nitrogen Oxides
Allowance Program,” and a consent
agreement to the RI SIP and a regulation
entitled, "NQx Allowance Program,” to
the MA SIP. The consent agreement in
Rhode Idand establishes aternative
NOx reasonably available control
technology (RACT) requirements for
four boilers. The RI and MA regulations
are part of a regiona nitrogen oxides
{NOx) emissions cap and alowance
trading program designed to reduce
stationary source NOx emissions during
the ozone season in the Ozone
Transport Region (OTR) of the
northeastern United States. These SIP
revisions were submitted pursuant to
section 110 of the Clean Air Act {CAA).
In the Fina Rules section of this

.iera] Register. EPA is approving the

States' SIP submittals as direct fina
rules without prior proposal because the
Agency views these as noncontroversial
revisions and anticipates no adverse
comments. A detailed rationale for the
approvd is set forth in the direct fina
rule. If no adverse comments are
received in response to these actions, no
further activity is contemplated in
relation to this proposed rule. If EPA
receives adverse comments, the direct
final rule will be withdrawn and all
public comments received will be
addressed in a subsequent final rule
based on this proposed rule. EPA will
not institute a second comment period.
Any parties interested in commenting
on this action should do so at this time.

DATES: Written comments must be
received on or before July 2, 1999.

ADDREssEs: Comments may be mailed to’
Susan Studlien, Deputy Director, Office
of Ecosystem Protection (mail code
CAA), U.S. Environmenta Protection
Agency, Region I, One Congress Street,
Suite 1100, Boston, MA 02114-2023.
Copies of the State submittals and EPA’s
technical support documents are
available for public inspection during
normal business hours, by appointment
a the Office of Ecosystem Protection,
U.S. Environmental Protection Agency,
Region |, One Congress Strest, Tith
floor, Boston, MA. at the Division of Air
and Hazardous Materias, Rhode Island
Department of Environmenta
Management, 291 Promenade Street,
Providence, Rl 02908-5767, and at the
Massachusetts Division of Air Quality
Control, Department of Environmental
Protection, One Winter Street; 8th Floor,
Boston, MA (2108.

FOR FURTHER INFORMATION CONTACT:
Steven Rapp, (617) 918-1048 or at

‘Rapp.Steve@EPAMAIL.EPA.GOV.

SUPPLEMENTARY INFORMATION: For
additional information, se8 the direct
final rule which is located in the Rules
section of this Federal Register.

Dated: May s, 1999.
John P. DeVillars,
Regional Administmtor, Region I.
(FR Doc. 99-13027 Filed 6-1-99; 8:45 am]
BILLING CODE 656040-U

DEPARTMENT OF TRANSPORTATIOI\N

National Highway Tratfic Safety
Adminlstration

49 CFR Part 571

[Docket No. NHTSA-99-5737]
Federal Motor Vehicle Safety
Standards

AGENCY: Nationa Highway Traffic
Safety Administration (NHTSA), DOT.
ACTION: Denia of petition for
rulemaking.

SUMMARY: In this document, we deny a
petition for rulemalcing submitted by
Marie E. Birnbaum, a private individual.
The petitioner asked us to initiate
rulemaking to require passenger cars
and light trucks to be equipped with
“black boxes’ (data recorders)
analogous to those found on commercial
airliners. We agree with the petitioner
that the recording of crash data can
provide information that is very
valuable in understanding crashes, and
which can'be used in a variety of ways
to improve motor vehicle safety.

Haqwever, we are denying the petition

becausé The motor veExcfe 1n3u y is

Wﬁ?
'rection_mmnm@_rm\e%yfghe

petitioner. Further, we believe this area
presents some issues that are, at least for
the present time, best addressed in a
non-regulatory context.

FOR FURTHER INFORMATION CONTACT:

For non-legal issues: Mr. Clarke
Harper, Chief, Light Duty Vehicle
Division, NPS-11, Nationa Highway
Traffic Safety Administration, 400
Seventh Street, SW, Washington, DC
20590. Telephone: (202) 366-2264. Fax:
(202) 3664329.

For legal issues: J. Edward Glancy,
Office of Chief Counsel, NCC~20,
National Highway Traffic Safety
Administration, 400 Seventh Street, SW,
Washington, DC 20590. Telephone:
(202) 3662992. Fax: (202) 366—3820.
SUPPLEMENTARY INFORMATION: We
received a petition for rulemaking from
Marie E. Bimbaum, a private individual,
asking us to initiate rulemaking to
require passenger cars and light trucks
to be equipped with “black boxes’ (data
recorders) analogous to those found on
commercid airliners, The petitioner
stated that the purpose of the devices
would be to record speed and possibly
other data in order to (1) improve public
safety by encouraging responsible
driving, and (2) provide records of pre-
crash speed and possibly other
information. Ms. Birnbaum stated that
this pre-crash information would work
to improve driver accountability
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through better crash investigation,
enforcement and adjudication.

We note that we received Ms.
Birnbaum’s petition just after we had
denied another petition making
essentially, the same request. price T.
Bingham, a private individual, had
asked us to initiate rulemaking to
require air bag sensors to be designed so
that similar information is recorded
during a crash and can be read by crash
investigators.

In responding to Mr. Bingham's
petition, we noted that the safety
community in recent years has shown
considerable interest in the concept of
crash event recorders. Such recorders
can, in conjunction with air bag and
other sensors aready provided on many
vehicles, collect and record a variety of
relevant crash data. These data include
such things as vehicle speed, belt use,
and crash pulse.

While we agreed with Mr. Bingham
that the recording of crash data can
provide information that is very
valuable in -understanding crashes, and
which can be used in a variety of ways
to improve motor vehicle safety, we
nonethless denied the petition. One
reason for denying the petition was the
fact that the motor vehicle industry is
dready voluntarily moving in the
direction recommended by the
petitioner. Another was our belief that
this area presents some issues that are,
at least for the present time, best .
addressed in a non-r?ulatory context.

We issued our denia of Mr.
Bingham'’s petition on November 3,
1998, and published it in the November
9, 1998 edition of the Federal Register
(63 FR 60270). Ms. Birnbaum’s petition
was dated November 7, 1998.

After reviewing Ms. Birnbaum's
petition, we conclude that our reasons
for denying Mr. Bingham'’s petition are
also applicable to her petition. A full
explanation of those reasons is provided
in our November 9, 1998 Federal
Register notice, which we incorporate
by reference.

The November 1998 notice included a
discussion of ongoing work in this area
by NHTSA’s Motor Vehicle Safety
Research Advisory Committee
(MVSRAC). The agency noted that
MV SRAC had set up a working group on
event data recorders under the
Crashworthiness Subcommittee and that
the first meeting of the working group
had taken place in October 1996. Since
publication of the November 1998
notice, another working group meeting
has been held, and a third meeting is
planned for this summer. The Event
Data Recorder Working Group is
considering a wide variety of subjects
related to crash event recording devices

and anticipates producing a report by
the end of calendar year 2000.

Minutes of the Event Data Recorder
Working Group meetings are being
placed in the public docket. The public
may access these materials via the Web.
The Docket Management Web siteis at
“http://dms.dot.gov”’. Y ou should
search for Docket number 5218.

For the reasons discussed above, we
are denying Ms. Birnbaum'’s petition for
rulemaking.

Authority: 49 1J.5.C. 30162; delegations of
authority at 49 CFR 1.50 and 501.8.

Issued on: May 27, 1999.

L. Robert Shelton,

Associate Administrator for Safety
Performance  Standards.

[FR Doc. 89-13895 Filed 6-1-99: 8:45 am)
BILLING CODE 4910-58-P
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DEPARTMENT OF TRANSPORTAZION

National Highway Traffic Safety
Administration

49 CFR Part 571
[Docket No. NHTSA-98-4422]
RIN 2127-AE22

Federal Motor Vehicle Safety
Standards; Seat Belt Assembly
Anchorages

AGENCY: National Highway Traffic
Safety Administration (NHTSA),
Department of Transportation.
action: Withdrawa of proposed
rulemaking.

summaRry: This notice withdraws a
proposed rulemaking action to amend
Federal motor vehicle safety standard
No. 210 Seat Belt Assembly Anchorages.
The proposed amendment would
require that the lap belt angle for rear
adjustable seats be measured in the
rearmost adjustment position. However,
the agency has determined that the
proposed amendment may reduce
vehicle safety and affect some front
adjustable anchorage locations.

For FURTHER INFORMATION CONTACT: For
technical information: Mr. John Lee,
Office of Crashworthiness, NPS-11,
Telephone (202) 366-2264. FAX
number (202) 493-2739, Mr. Le€'s e-
mail address is: jlee@nhtsa.dot.gov.

For legal information: Mr. Otto
Matheke, Office of Chief Counsel,
NHTSA, (202) 366-5263 Fax number
(202) 366-3820.

Both may be reached at: National
Highway Traffic Safety Administration,
400 Seventh Street, SW, Washington,
DC 20590.

suppLEMENTARY INFORMATION: Federal
motor vehicle safety standard (Standard)
No. 210 Seat Belt' Assembly Anchorages
specifies performance requirements for
safety belt anchorages to ensure their
proper location for effective occupant
protection and to reduce the likelihood
of the anchorages failure in a crash. The
requirements of the standard apply to
passenger cars, trucks, buses and
multipurpose passenger vehicles
(MPVs). The standard sets zones within
the vehicle where the anchorage must
be located. The anchorage fdr a lap belt
or the lap portion of a lap/shoulder belt
is regui recr to meet a minimum and
maximum mounting angle. The
. Standard also sets minimum strength
requirements.

n December-4, 1991, NHTSA

ublished a notice of proposed

rulemaking (NPRM) to amend the lap
belt angle measurement procedure for
adjustable rear seats of Standard No.
210. The current procedure measures
the angle from the seat aligned with the
seating reference point. The proposed
procedure measured the lap belt angle
with the seat in the rearmost adjustable
position. The intent of the amendment
was to establish a more easily identified
seat position for measuring the lap belt
angle of the moveable rearward seats.
The agency believed the seating
reference point may not have been an
adequate reference point for these
rearward moveable seats.

The agency received five comments to
the NPRM. All were opposed to the
proposal as written. One commenter,
Ford Motor Company (Ford), stated,

*x * * the proposa may reduce vehicle
safety, by requiring that anchorages be
located in positions that produce a
flatter lap belt angle than is ided when
the seat is adjusted to a forward
adjustment position. Ford suggest that
anchorages for rear adjustable seats be
located from the hip point of the
template when the seat is in the middle
of its adjustment range.” Ford aso
stated, “* .« . an 16 month leadtime
would be insufficient if anchorages were
to be relocated asrgroposed."

Ford, Chrysler, Toyota and GM were
concerned about the proposed wording
of $4.3.1.1{b) in which “* . * aline 2.5
inches forward of and 0.375 inches
above the seating reference point
* * *» s replaced by “* . * aline
from the seating reference point to the
contact point of the belt with the
anchorage * "* *"" would be a
substantial rulemaking. The change
could affect the dummy kinematics
during Standard No. 208 testing as well
as the anchorage location at front
adjustable seats, not just the rear
adjustable seats. Chryder stated, “As



e
. MVSRAC WORKING GROU!‘,EVENT DATA RECORDERS ‘
MEMBrAR LIST
July 13, 1999
Name Company Phone Fax I Company Address e-mail
David Bauch Ford 313 322-3884 | 313 390-5144  Advanced Vehicle Tech #3,2A149 Rm 2122, Mail Drop dbauch@ford.com
3010, Ford Motor Company, Dearborn, M1 48121 |
Robert Cameron vw 201894-6245 | 201 894-5498  Volkswagen of America, 600 Sylvan Ave, Englewood Cliffs,  Robert.Cameron@vw.com
| NJ 07632 \
John Carney Worcester 508 83 1-5222 | 508 83 1-5774 | Worcester Polytech. Ingtitute, 100 Institute Rd, Worcester, jfc@wpi.edu
MA 01609-2280
Charlie Gauthier NASDPTS 703 734-1620 | 703 734-1868 | 1604 Longfellow St, McLean, VA 22101
Alan German Transport Canada 613 993-3609 | 613 991-5802 | Road Safety and Motor Vehicle Regulation Directorate; GermanA@tc.gc.ca

Transport Canada; PO Box 8880; Ottawa Postal Terminal;
Ottawa, Ontario, Canada K1G 3J2

Kathleen Gravino

DaimlerChrysler

248 576-36 13

248 576-79 18

CIMS 483-05-10; 800 Chrysler Drive, Auburn Hills, Ml kmg15@daimlerchrysler.com

48326-2757

Martin Hargrave FHWA 202 493-33 11 | 202 493-34 17 | FHWA, HSR-20, Turner Fairbanks Highway Research martin.hargrave@fhwa.dot.gov
Center, 6300 Georgetown Pike, McLean, VA 22 10 1-2296
John Hinch NHTSA-R&D 202 366-5 195 | 202 366-5930 | NHTSA, NRD-01, 400 7" St SW, Washington, DC 20590 john.hinch@nhtsa.dot.gov
Thomas Kowalick Click, Inc. 9 10 692-5209 | 910 695-1566 | 560 East Massachusetts Ave, Southern Pines, NC 28387 kowalick@pinehurst.net
John Mackey L oss Management 516 226-7359 | 516 719-8882 | 36 Surf Road, Lindenhurst, NY 11757 Stlukech1@AOL.COM
Services, Inc.
Tom Mercer GM 8 10 986-3552 | 8 10 986-3547 | GM Tech Center, Mail Code 480-I 1 1-S29, 30200 Mound LNUSTC1.ZZMYST @gmeds.com
Road, Warren, MI 48090-9010
Lori Niro Honda 937 645-8856 | 937 645-6344 Honda R&D Americas, Inc., 21001 State Route 739, Iniro@oh.hra.com
| Raymond, OH 43067-9705 |
TRB Transportation Research Board, NRC, 2 101 Congtitution
Ave, Washington DC 204 18
leya Padmanaban AAAM 650 94 1-5304 | 650 941-2132 | 35Sylvian Way, Los Altos, Ca 94022 jeyap@aol.com
Vernon Roberts NTSB 202 314-6483 | 202 3 14-6406 | NTSB, HSI, 490 L’Enfant Plaza East SW, Washington, DC | robertv@ntsb.gov
20594
Wilbur C Rumph Blue Bird Bus 912 822-2368 | 912822-2471 | Blue Bird Body Co.; PO Box 937; Fort Valley, GA 31030
3rian Shaklik Navistar 219 428-3205 | 219428-3501  Navistar Technica and Engineering Center, 291 | Meyer Rd, | Brian.Shaklik@Navistar.com
| Fort Wayne, IN 46801
Sreg Shaw UVA | 804 296-7288 | 804 296-3453 | WA Auto Safety Lab, Charlottesville, VA | cgssw@virginia.edu
sharon Vaughn NHTSA-NCC | 202 366-1834 | 202 366-3820 | NHTSA, NCC-30.400 7 St SW, Washington, DC 20590 | svaughn@nhtsa.dot.gov
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